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CORRECTION 

In the article by Dr. Hugo Muench on “The Probability Distribution of 
Protection Test Results/ this Journal, 31 (1936), 677-690, change P to p 
on the seventh line of page 680 and the n’s to s’s in equation 16, page 685. 
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STATISTICS AND SOCIAL ENGINEERING* 

By Joseph S. Davis 

Food Research Institute, Stanford University 

O NE EVENING twenty-eight years ago a beloved New England clergy- 
man, rich in humor and wisdom too, put before a Harvard group 
of scholars what he termed "A Modest Proposal.”^ He urged the 
founding of a new graduate school ‘‘for the retrogressive re-education 

* Presidential address at the Ninety-eighth Annual Meeting of the American 
Statistical Association, Chicago, December 29, 1936. 

Professor Walter F. Willcox* introductory remarks were: 

“This evening we are to enjoy addresses from the presidents of Societies de- 
voted to the study of statistics, politics, labor legislation, economics, and soci- 
ology. Fifty years ago such an evening would have been given over to one address 
perhaps an hour and a half long; and never before, I believe, have more than three 
presidential addresses been made at one session. Each of tonight’s addresses will 
be shortened to tw'enty minutes; my main duty will be to hold the speakers to 
their allotted time. 

“Perhaps this multiplication of addresses reflects something more than the 
multiplication of Societies since the founding of the American Statistical Associ- 
ation in 1839 and the diversification of specialties during the century that has 
intervened. These five addresses at one session may indicate that a close coopera- 
tion of them and other related societies is at hand and foreshadow the merging 
of thesis and antithesis into a new synthesis. The older politics, economics, and 
law, even the sociology made familiar to our youth by Herbert Spencer, were all 
based on the individual as the social atom. The politics, economics, and sociology 
of today are based mainly on tlie group; perhaps in future law also will find a 
similar basis and John Doe and Richard Roe lose their places of honor. This 
change of the unit of study explains why statistics, the numerical study of groups, 
is predminent among modern methods of social study, and why accordingly the 
newer phases of politics and law, economics, and sociology, rely as never before 
on statistical methods and find therein a higher unity. The nineteenth was once 
called the statistical century; perhaps in future the same phrase will be applied 
with greater truth to the twentieth. At least the addresses which you will now 
hear have whispered this suggestion to one whose major interest for half a cen- 
tury has been in statistics as a method of study in all the social sciences.” [Ed.] 

* Samuel MoChord Crothen, in Harvard Qraduatet* Magagine, June 1909, XVII, 607-11. 
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of doctors of philosophy.” "At the present rate of advance,” he said, 

"it is possible for our universities to turn out fleets of intellectual Dread- 
naughts whose draught does not allow them to navigate in safety the home 
waters. 

"In the Retrogressive School there will be the opportunity to make the 
necessary a^ustments to the actual situation which under ordinary condi- 
tions are more or less painful . . . The course in Comparative Literature 
will be supplemented by a half-course in Comparative Illiteracy . . . There 
will be courses on the Superficial, the Obvious, the Hit-or-Miss, the By- 
and-Large, the Topsy-turvy, the Go-as-you-please, and the other forms in 
which Truth appears to the ordinary inteUigence . . . [The student] will at- 
tend lectures on the Heterogeneity of the Miscellaneous, the Unexpected- 
ness of the Inevitable, and the Historicity of the Contemporaneous . . . 

"Through various kindergarten devices he will be taught the great truth 
embodied in the philosophical maxim, 'This is a rum world.’ ...” 

These few excerpts will perhaps convey Dr. Crothers’ idea. Though 
humorously put, it had a serious core that was by no means devoid of 
merit. His plea did not fall upon deaf ears, but it opened no safe- 
deposit boxes and buttered no professor’s parsnips. Long since it has 
slumbered forgotten in the files of a defunct magazine. 


I 

Undeterred by the fate of this former proposal, I venture to make 
another, perhaps less modest and certainly more serious, for the estab- 
lishment of what I shall call Schools of Social Engineering. 

For decades our universities have had, alongside departments and 
schools of the natural sciences, other schools or departments of engi- 
neering and medicine. Professors of physics, chemistry, and biology 
are flanked by colleagues who concentrate on applications of natural 
science to serving men's manifold needs and curing or preventing their 
diseases, and on training engineers, architects, doctors, and surgeons 
to practice. their professions in transforming a “rum world” into some- 
thing less “rummy.” The progress of pure science, and the contribu- 
tions of engineering and medicine, have been mutually invaluable. 
Largely as a result, they are revolutionizing our world at marvelous 
speed, until today there are many who tremble because society can ill 
adapt itself to so fast a pace of social change. 

J. M. Clark, in his stimulating presidential address last year warned 
that “the world will not give us unlimited time to work out the 
answer” to the crucial question whether our social system can be 
refashioned so as “to use the productive powers ... so plentifully de- 
veloped, and to give everyone an opportunity to produce and to earn a 

* "Past AeoompliahmentB and PreBent Prospects of American Economics,* American Economic 
Review, March 1936, XXVI, 1-11. 



• Statistics and Social ENGiNSEBiNa 


3 


living.” Rightly or wrongly, I interpret him to mean that we social 
scientists have this pistol at our heads. As a social scientist — ^for better 
or worse — I cannot accept this implication, or fully endorse Broadus 
Mitchell’s “blast”: “The business depression points an accusing finger 
at professional economists.”* Individually, and as a profession, we have 
unmistakable shortcomings; but we cannot accept responsibility for 
the depression or for setting the world right. We have other fish to fry, 
as Clark indeed pointed out; and the more-and-better fish that we fry 
arc required to nourish a new profession that we can help to breed and 
mature. 

I submit that our departments of economics, political science, and 
sociology should bo flanked by departments or schools of social engi- 
neering, economic medicine, political architecture. There specialists in 
solving social problems could be trained and research directed to such 
practical ends could be carried on. There is room for social engineering 
workshops to parallel our engineering laboratories. On the educational 
aspects of my rash proposal, I cannot elaborate here; and if I seem to 
make bold leaps across yawning voids, it is because I am desperately 
trying to keep in step with the inexorable march of time. 

Let us, however, frankly recognise the distinction between pure sci- 
ence and its applications, in our field as in others. We do not expect 
a physicist to build a bridge or a biologist to treat cancer. No more 
should we, if we arc primarily economists, political scientists, or sociol- 
ogists, set out to be social engineers or social doctors. If our social 
structure creaks and groans and suffers breakdowns, we should find 
out what is the matter and why, and we should seek to develop sound 
principles of social structure; but if we take it upon ourselves to lubri- 
cate, repair, remodel, or rebuild this structure, we shall only betray 
our unfitness for the task. If our “acquisitive society” is sick, we should 
analyze the pathological condition and try to develop therapeutic prin- 
ciples; but we ought not to write prescriptions and make bedside visits. 
If our civilization, as catastrophists assure us, is tottering to its fall, 
we shall prove pygmies instead of Samsons if we undertake to carry 
lumber to shore it up. If some among us choose to change their pro- 
fession, let them do so, but do it with their eyes open. The rest of us 
have indeed a responsibility and an opportunity; but it lies in helping 
to build up new professions to perform such tasks, instead of amateur- 
ishly tackling them ourselves or leaving them to be bungled by quacks 
outside our ranks. 

Already these professions are beginning to emerge. Incidentally and 


* "A Blast Against Economists.” Virginia Quarterly Review, April 1031. VII. 186. 
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occasionally, our universities are helping train a few vigorous neo- 
phytes. But where, in the field of applied social science, are the 
counterparts of those who have built our lofty skyscrapers, our magnifi- 
cent highways, our automobiles and airplanes, our Boulder Dam, and 
of those who have well-nigh won the campaigns against smallpox, 
typhoid, and tuberculosis? Harnessing the social tides may be more 
remote than putting Passamaquoddy to work; but surely the arts of 
building social dikes, bridges, and highways can be mastered no less 
than the arts of fence-fixing and log-rolling. These are not mere meta- 
phors; they correspond to concrete realities. There is urgent need of 
well-trained, specialized professionals who will concentrate on specific 
means of correcting our economic, political, and social defects, thereby 
transforming this half-crazy world into something less topsy-turvy. 

In recent years the word planning has been dinned into our ears. 
Social planning, economic planning, national planning — these have 
been phrases to conjure with. In our midst are devotees, indifferents, 
and arrant enemies of this new cult, with its amazing conglomeration 
of doctrines. With applied social science just striving to be bom, gov- 
ernments have embarked on large-scale social planning. In effect, they 
have said: “Go to, let us build a new world. The materials are all here. 
We have only to set about it with a will.” This is not the spirit of the 
scientist or the engineer. We do have the requisite basic materials, and 
our brain power may be as great today as it will be later; but of the 
requisite techniques and skills, much must be learned before the more 
ambitious tasks can be successfully performed. Only by degrees have 
bridges replaced ferry boats of improving type. In the stage that the 
engineering art had reached fifty years ago, it would have been dis- 
astrous to attempt to build the San Francisco Bay Bridge. It is no less 
disastrous today to attempt to build its social counterparts while the 
technique of social engineering is in its present stage. 

In the quasi-religion of social planning, however, I see indications of 
cravings for the services of real social engineers, who will not only plan 
and execute but bring constructive plans to successful execution, and 
of social doctors, who will not only prescribe and treat but really cure 
social ills. In the next fifty years, I make bold to prophesy, the pro- 
fession of social engineering, under some name or other, will come to 
rank with those of medicine, law, and engineering; and the develop- 
ment of this profession will prove as fruitful to the progress of social 
science as developments in engineering and medicine have been to the 
progress of the natural sciences. 

To avoid misunderstanding, let me say that by social engineering I 
do not mean public administration, nor imply that the profession 
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must be or will be practiced only in the government service. On the 
contrary, I hold that, in democratic societies, its major development 
will be outside, just as has been true of civil, mechanical, and electrical 
engineering, medicine, and surgery. 

Time limits forbid me to introduce more academic qualifications or 
to answer your unspoken objections. If I may say it, with due rever- 
ence and respect, God seemed willing and your patience might permit, 
but it doesn’t fit into the planned economy of this session. Let me 
therefore pass, without further ado, to the question: What is the rela- 
tion between statistics and social engineering? 

II 

As we all know, “statistics” is a word of multiple meanings. Some- 
times it means statistical data, in crude, refined, or elaborated forms. 
Sometimes it means statistical methods, from the more elementary, 
which all statisticians are supposed to have mastered, to the more re- 
fined, before which many of us are still illiterate.^ Sometimes it means 
the statistical process of solving problems with the aid of statistical 
data and methods. 

Statistics may or may not be one of the essentials of modern social 
science. I think it is, though there is place for social scientists who 
realize that they know nothing of statistics. At all events, statistics 
is basic to social engineering. Perhaps nowhere else, even in business 
and government, is the proper utilization of statistics more truly vital. 
Representing a statistical association, I can appropriately emphasize 
this point; but I do so without claiming priority for statistics, or ele- 
vating it to a po.sition of unique importance, in the training and prac- 
tice of the new professions. I do not mean that one must master all 
known statistical techniques before he can qualify as social engineer 
or social doctor, any more than a qualified civil engineer must be a 
Ph.D. in physics or a reputable physician a Ph.D. in anatomy or 
physiology. I do mean that a thorough grounding in statistics is no less 
essential for entrants into these new professions than engineering 
sciences are for would-be engineers and pre-medical courses for bud- 
ding doctors; and that statistics must be constantly called into play 
in the practice of these newer professions. 

To more learned statistical brethren I leave elaborations on the im- 
portance of refinements in statistical technique. My silence about 
these implies no disparagement. In the actual use of statistics, however, 
the more elementary principles are called into play hundreds of times 

« Compare the presidential address a deoade ago by Leonard P. Ayres, *The Dilemma of the 
New Statistics,* Journal of iho American Statutieal AeeoeiaHon, March 1927, XXll, 1~8. 
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more often. Simple though these may seem, it is distressing to find 
how commonly they are violated. I speak of such things as discrimina- 
tion between good data and bad, the proper use of aggregates, aver- 
ages, and indexes, construction of tables and charts, and other phases 
of the “art of statistical exposition” — ^the everyday tools of one who 
uses statistics. 

One of the grave defects in our elementary and university educa- 
tion is that pupils “cover ground” without really mastering the rudi- 
ments. Students emerge with college degrees who cannot add, sub- 
tract, multiply, divide, spell, punctuate, and make sentences with a 
fair approach to accuracy. 

In the field of statistics corresponding defects are all too common. 
Students compile data not worth compiling, manipulate data not worth 
manipulating. They compute arithmetic means, medians, and modes, 
but too often without learning where each is appropriate, what care to 
exercise with respect to the data averaged, and when any sort of aver- 
age is only misleading. They use adding machines to arrive at huge 
aggregates, ignoring what Dr. Crothers called the “heterogeneity of the 
miscellaneous.” They apply formulas for computing trends, often 
blind to the fact that what they have computed utterly fails to indi- 
cate a true trend. They work up indexes on the unethical principle of 
caveat lector. They compute coefficients of correlation without realizing 
what these mean or when they have no meaning. They confuse mere 
association with causal relationship. They apply methods that pro- 
duce confusing or misleading results, which they themselves are un- 
able to recognize at their true worthlessness. They learn procedures of 
meticulous checking, and perhaps apply them assiduously, but remain 
ignorant of the higher art of super-checking by which flagrant mis- 
takes can be detected. They calculate standard errors, but overlook 
multitudes of sub-standard errors. In a word, they “strain at a gnat and 
swallow a camel.” 

Unfortunately, this diatribe of mine does not apply to students 
alone. I doubt if any group of workers has a larger representation of 
experienced gnat-strainers and camel-swallowers than those who deal 
with or dabble in statistics. Indeed, the American Statistical Associa- 
tion has its quota of them, and its justification for existence lies partly 
in trying to overcome such defects. There is increasing need for statis- 
tics — ioT estimates and guestimates, for forecasts and backcasts, so 
long as the nature and basis of each is made clear. But we have too 
much of hit-or-miss-statistics. Statistics are proverbially dry — forgive 
me if I say they are far better dry than “wet” — ^but to give them opti- 
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mum moisture content is simply a matter of mastering fundamentals 
that no one should hold in contempt. 

In purely academic activities such shortcomings as I have noted are 
serious indeed, but their full seriousness is not readily revealed. In the 
applications of statistics in social engineering, however, practices are 
put to acid tests. If the bridge-builder underestimates the strains to 
which the structure will be subject, overestimates the extent to which 
foundations, abutments, and cables will stand stresses of various sorts, 
and fails to provide an adequate margin of safety, the bridge will fall. 
If he makes the opposite mistakes, the cost will be excessively in- 
creased. It is similar with the builder of new social structures, small or 
great; defects of calculation and estimate lead to waste if not to de- 
struction. 

You will see that I am no Pollyanna. Neither am I a prophet of dis- 
aster or doom, and I cannot close on a critical or pessimistic note. I 
envisage the rise of a new profession of social engineering, with a future 
truly great. To its development we social scientists have much to con- 
tribute, and from its progress social science has much to gain. In the 
training and practice of that profession, right use of the rudiments of 
statistics is one of the bed-rock essentials. In the constructive work of 
the American Statistical Association, one of the most worthy objec- 
tives is to promote the effective linkage of statistics and social engi- 
neering. 



CORPORATION STATEMENTS AS THE BASIS OF 
INVESTMENT POLICY* 

Bt LAtrBKNCii H. Sloan, ViM-Praidml 
Standard Statistics Company, Inc. 

E xfbebsino only the viewpoint and desires of the investor, as he is 
sometimes called, and ignoring entirely the corporation's view- 
point and interests, the following are among the important attributes 
which an official corporation financial statement should possess: 

1. It should be truthful. 

2. It should state the truth clearly, plainly, and adequately, so 
that all of those who have a financial interest in the situation 
would have the same understanding of it. 

3. It should report the truth with reasonable promptness. 

4. It should convey truthful information to aU investors simul- 
taneously. 

5. It should provide the basis for forecast of future earnings and 
dividends. 

In a moment we shall return to these various badges of virtue, in- 
quiring as to their practicability, as to whether the situation is tending 
toward improvement or deterioration, as to what can be done about 
the matter which is not already being done or attempted, and so on. 

But before doing so, it may be well to scrutinize one popular illusion 
and to raise one rather unpleasant, but essential, question. 

The popular illusion is that income accounts and balance sheets can 
be devised and presented in such a way that they will prove a valuable 
guide to the so-called “average investor.” The average investor him- 
self is perhaps an illusion. But if he does exist, he must be of no better 
than average intelligence, and raw corporation financial statements 
are not for the like of him. They are technical instruments in their very 
nature, drawn by experts and mainly for the use of experts. What the 
mjrthical average investor needs (if anything) is an interpretation of 
the financial statement. One gets nowhere at all with a discussion of 
the needed improvements in such documents until the so-called 
average investor, with his average powers of mathematical compre- 
hension, is erased from the picture. 

That brings us to the question of the function, as contrasted with 
the purpose, of the corporation financial statement. 

* A paper presented at the Ninety-eighth Annual Meeting of the American Statistical Association, 
Chicago, Illinois, December 28 , 1936 . 


8 



• COBFORATION STATEMENTS 


9 


In the discussion at Washington which formed a back-drop for the 
passage of the 1933 and 1934 Securities Acts, the phrases "protection 
of the investor” and “welfare of the investing public” were often used. 
Certainly the public welfare would be furthered by choking off the 
supply of bad new issues, if that could be done, because instruments of 
this sort occasion a sheer waste of capital, and that does no one any 
good. But there is really some question as to whether truthful, ade- 
quate and prompt financial information, via the route of corporation 
statements, contributes to the welfare of the entire investing public. 
The basis for this question arises from the fact that the investing public 
as a whole has only itself from which to buy securities, and only itself 
to which to sell securities. 

This being the case, it is rather difficult to figure it any other way 
than that good financial information relative to a given corporate 
situation abets the wise investors in taking advantage of the mistakes 
of the unwise ones. If at the peaks of bull markets we Americans could 
sell our securities to the Chinese or Fiji Islanders, and buy them back 
again at the end of bear markets, there might be at least a national 
advantage thus to be gained. 

But it doesn’t work that way. In the main, we can sell only to each 
other and buy only from each other. In theory, although not always 
in practise, adequate financial information merely enables the informed 
investors to buy from the fools at the right time (that is, at the right 
time in the informed investor’s reckoning) and to sell to the fools at 
the right time. 

This is not an academic question. It so happens that both in con- 
nection with new offerings and with annual statements, a great deal of 
important information, not otherwise available, is filed with the Se- 
curities and Exchange C’ommi.ssion at Washington. The investor who 
can afford to have this extracted, summarized and analyzed, certainly 
has some advantage over the investor of the so-called average type 
who doesn’t know the information is “available” at Washington, who 
never thought of sending to Washington for a photostatic copy of 
anything, who wouldn’t know what to ask for anyway, and who 
wouldn’t know what to do with it after he got it back. 

Now back to our ILst of desirable attributes for corporation state- 
ments. Point No. 4, stressing the desirability of all investors receiving 
truthful information simultaneously, is idealistic and thoroughly im- 
practical. To insist that stock or bond owners of Corporation X should 
receive important financial information relative to the corporation as 
promptly as it is received by those security owners who are members 
of the management (i.e., the well-known insiders) is to insist upon one 
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of two impossible circumstances; either (a) daily, weekly, or at the 
outside, monthly statements to the public, or (b) that the management 
itself shall not keep itself informed up to the minute about the com- 
pany’s affairs. 

You can talk all you want to on the subject, and you can pass as 
many laws as you want to, but the fact still remains that there is 
absolutely no way, as our economic mechanism is now set up, to pre- 
vent the insiders from being ahead of the mob in the matter of corpor- 
ate knowledge, and there is probably no way to keep them from profit- 
ing thereby. 

So that brings us to the desirability of financial statements issued 
with reasonable promptness. That term can be defined, for our present 
purposes, with considerable definiteness. It means a quarterly financial 
statement, issued not more than six weeks after the end of a quarter. 
Such a requirement would seem to be both a reasonable and practical 
one. 

All of the objections are by now quite familiar . . . the alleged de- 
ceptiveness of quarterly statements reporting the condition of a busi- 
ness that is highly seasonal ; the difficulty of gathering data from abroad 
by corporations with an international complexion; the expense of 
frequent inventories and audits, etc. 

The plain truth of the matter is that an annual statement, issued 
four to six months after the close of the fiscal year, and therefore re- 
porting a situation which had its beginning 16 to 18 months earlier, 
is thoroughly obsolete in our present day investment machinery. Many 
corporations which do not now report quarterly could readily do so, 
without harm to their trade position, and without significant additional 
expense. Hardly anyone is so unsophistocated as to believe that the 
corporations which still report only once a year do not privately com- 
pute their positions much more often than that. 

The Securities and Exchange Commission has been vested with the 
power to require registered corporations to render quarterly reports. 
It is this speaker’s uninformed forecast that many corporations which 
do not now report quarterly will be doing so before the end of 1937. 

As regards the basic truthfulness of corporation statements, it may 
be flatly said that the establishment of the Securities and Exchange 
Commission, with the body of legislation which governs its powers 
and actions, has for all practical purposes completely eliminated 
outright fraud and conscious deception from the income accounts and 
balance sheets of registered corporations. The penalties of violation are 
too severe to make the violations themselves seem worth the candle to 
most corporation executives and accountants. 
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In other words, this phase of the matter is now in the nature of a 
closed book. Conscious fraud has been legislated out of corporate 
financial statements; the legislation enjoys quite a high degree of 
success. 

But even after the elimination of flagrant misstatement, the con- 
sumer of corporation statements still has a thoroughly adequate oppor- 
tunity to misinform himself. He may do so without the reporting cor- 
poration having evaded by so much as a hair’s breadth any existing 
law, and without the accounting profession having violated even the 
smallest item in its existing code of ethics. 

To begin with, the statements which corporations still send to their 
security owners are not always identical, by any means, with those 
which are filed at Washington when a new issue is offered, or regularly 
once a year on the well known Form 10. Form 10 provides for the ex- 
pression of truthful financial facts with reasonable clarity and ade- 
quacy. Expert analysts often want more, in specific cases, but broadly 
speaking. Form 10 information meets the run-of-mine of reasonable or 
average requirements. But many corporations still reserve the ade- 
quacy and clarity of Form 10 information for the SEC; stockholders 
are still receiving those briefer and more tricky statements which were 
a part of the financial trappings of an earlier era. 

This is a significant fact, but not one of over-powering importance 
since, technically at least, the more complete information is available. 

More important is the fact that established accounting practise, and 
trends of thought and theory within the accounting profession itself, 
still leave ample room for misinterpretation and misunderstanding. 
It may be said without fear of dispute that fully half the items in both 
the income account and balance sheet are set up not on the basis of 
incontroversial fact, but on the basis of someone’s judgment or opinion 
as to proper accounting practise. 

We all know how reserves for depletion and depreciation are made 
to vary, not only from one company to another, but within a given 
company from one year to another. We all know how significant an 
effect upon reported net earnings results from arbitrary variation in 
this single item. 

The handling of inventory reserves can result in a similar distortion 
of reported earnings. Under the cover of unexplained debits against 
surplus or credits to surplus, can exist a veritable multitude of account- 
ing sins. 

I am not going to explore this particular avenue in further detail, 
because I fear that to do so would be to trespass upon what Mr. Sachs 
is going to talk about. The present purpose will have been served if we 
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merely note in passing that we have not yet reached the absolute in 
the way of wholly satisfactory corporation statements, even though 
we have been making giant strides in that direction during the past 
three years. 

Finally, we come to a brief examination of the forecast significance 
of corporation statements. Forecast of corporation earnings and divi- 
dends is the objective of all investment analjrsis, whether it is called 
by that blunt name or some other. The intelligent investor does not 
examine a statement merely to gratify his curiosity as to whether he 
should have bought or sold a year ago, or six months ago, or even 
yesterday. He examines it with the idea of forecasting a future trend, 
so that he can know what action to take today or tomorrow. In any 
event, he forecasts. 

That are no statistics which reveal the volume of security transac- 
tions which is directly stimulated by the publication of ofiicial state- 
ments. But I am sure the amount of dealings so originating is very, 
very small. The whole modern conception of expert investment 
analysis is that it should be forward looking; that it should provide 
itself with tools for determining action between the issuance of official 
statements. This applies not only to the short term trader, or specula- 
tor, but to the long pull investor as well. In fact, the so-called long pull 
investor is almost as mythical as the average investor. Outside the 
institutions — insurance companies, trust companies, banks, etc. — 
about the only long pull investors who really exist are the ones who 
can’t do any better than that. They would much prefer to do the job in 
a short time; probably 99 per cent of them hope to do it in a short time; 
they become long pull investors, in the main, either when they find 
themselves locked in by a severe price decline, or when the short term 
movement for which they hoped fails to mature. 

And even the most Simon pure of the long pull investors can offer 
no justification whatsoever for re-checking his commitments no more 
often than at statement issuing time. There could be no quarrel with 
the assertion that many institutions now and then do a terribly bad 
job with their forecasts, but that doesn’t mean that they sleep com- 
fortably with their securities for a year at a lap, with no effort at an 
intermediate check. 

What is the basic nature of the type of forecast here under considera- 
tion? Simply this: to so understand the affairs of a given corporation 
that outside events, which occur between statements, may be used as 
the basis for intelligent conjecture as to their probable immediate and 
future effects upon the earnings of such a corporation. 

Two examples will make the meaning clear. 



• COBFOBATIOIN STATEMENTS 


13 


Between October 24 and November 6, 1936, the domestic price of 
copper was advanced f of 1 cent — a very stiff advance, for this particu- 
lar market. This provides the basis for the very simplest type of invest- 
ment forecast. Even the least imaginative customer’s man in Wall 
Street could lift his telephone and flash the obvious news that an in- 
crease in the profits of the domestic copper producers was indicated. 

The matter becomes considerably more complex, however, when we 
are dealing with events which affect the producers of multiple products. 
What does an important increase in automobile truck production, as 
revealed by the monthly figures of the Department of Commerce, 
mean to a company such as International Harve.stcr, which is a large 
scale producer of trucks among other thirds, but which issues financial 
statements but once each year? 

For purposes of that segment of investment analysis which aims at 
forecast, perhaps the most important single item in the financial state- 
ment is gross income. If, in addition to net income, the i n formed in- 
vestor can know the gross amount of money which comes into the till 
over a given period of time and under a given sot of conditions, his 
task of estimating net under altered conditions is greatly facilitated. 

Equally important is a break-down of gross, showing the precise 
amount of money from the sale of each product, the amount of income 
from each investment, etc. 

Most corporations object to publication of gross income figures. A 
relatively small percentage of those which disclose this information do 
so willingly. Slowly the list has grown over a period of years, as the 
requirements of the New York Stock ICxchange have become more 
rigid. Form 10 at the Securities and Exchange Commission has dls- 
clo.scd this item in certain additional cases, but for the most part the 
corporations which have vigorously resisted the publication of gross 
have, up to date, been able to convince the Commission of the desira- 
bility of still maintaining these data confidential. 

Apparently the investment community will have more gross income 
figures in 1937 than in any previous year. 

Publication of a break-down of gross is even more vigorously resisted 
than is publication of the aggregate figure. There is no current evidence 
that public authorities have any intention of pressing this phase of 
disclosure very much farther. Over a long period of time this informa- 
tion, in approximate terms, and applicable to the majority of important 
corporations has found its way into the public and confidential records 
of the investment community. Seemingly this unofficial, word of mouth, 
back-door type of gross break-down is the most that can be expected for 
some time to come. 
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As a corporation official I should actively oppose publication of a 
break-down in gross, for many obvious reasons; as an investor, I cry 
aloud for this information. It is very desirable — ^indeed, virtually 
essential — for the interpretation of events which fall between the is- 
suance of statements. Lacking the exact details, a reasonable approxi- 
mation is obviously better than no information at all. In any event, 
informed anal3rsis starts from a knowledge of how much money comes 
in under a given set of conditions, and of where it comes from. Such 
information is germane not only to the careful investor’s long term 
policy, but to the definitive market action of the wise investor, as 
previously characterized and described. 

The entirely perfect financial statement, the ideal one in the view- 
point of the intelligent investor, probably will never be. What the 
careful and informed investor regards as ideal would conflict too 
sharply with reasonable and defendable corporation policy. However, 
many of the faults and shortcomings of corporation statements are 
in the way of being cured. Additional curative ministrations are in 
prospect. It would be both an unfair and an uninformed observer who 
did not give a large share of credit for this improving situation to the 
intelligent work of the Securities and Exchange Commission. 



STATISTICAL REQUIREMENTS OF THE SOCIAL 
SECURITY BOARD FOR EFFICIENT 
ADMINISTRATION* 

By Abthttr J. Altmeyer 
Chairman, Social Security Board 

T his is a subject which is of concern not only to active participants 
in the social security program, but also to many on the outside 
who have either a direct or an indirect connection with social security. 
For the past year the Social Security Board, as well as the other State 
and Federal agencies which are concerned in the program, has devoted 
much attention to this question of the data which are essential for 
successful administration of the law. 

There are certain general principles which must govern work in this 
field. The first of these principles is that statistics may and do serve 
as a guide both to short-run administrative performance and to long- 
range policy making. Both are needed in the proper balance in any 
security program, although the proportion may differ from time to 
time as the program develops. 

An administrator must emphasize two facts: (1) that the same sta- 
tistical data frequently serve both administrative and research pur- 
poses, and (2) that research seldom requires a large volume of sta- 
tistical data to provide answers to questions of policy. If the collection 
of certain data is justifiable on administrative grounds, there certainly 
can be no basis for criticism in the fact that the same data may also 
serve long-range research purposes. 

A second general principle is that the data essential for administra- 
tion must be governed in part by the character of the law to be ad- 
ministered. For example, the information required for old-age benefits 
and unemployment compensation is not always identical. Every effort 
will be directed toward simplification and unification; but the fact 
remains that the administration of unemployment compensation nec- 
essarily differs widely from the administration of old-age benefits, and 
the requirements of the two systems naturally differ. 

A third general principle is that the data which are essential to 
efficient administration are necessarily determined by the nature of the 
administrative organization established by law. The administrative 
organization and the procedures which are necessary under it are in 

* A paper presented at a Joint Session of the American Statistical Association and the American 
Association for Labor Legislation, Chicago, December 28, 1936. 
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large measure already determined for the administrator when he begins 
his work. Thus, the Congress of the United States decided that unem- 
ployment compensation should be administered in this country on a 
Federal-State cooperative basis, but that old-age benefits should be 
established on a strictly Federal basis. In such an administrative struc- 
ture certain types of data are required which would not be so necessary 
in some other form of administration. For example, some knowledge 
on the nature and extent of interstate migration of labor is absolutely 
necessary for unemployment compensation, though for old-age benefits 
no such problem arises. 

ADMINISTRATIVE REQUIREMENTS 

What are some of the specific problems which arc facing social secu- 
rity administrators at the present time? The first item on the list relates 
to contributions. The Federal tax on employers of eight or more, which 
constitutes the basis for State unemplojrment compensation acts 
through a system of tax offsets, is already in effect this year. The em- 
ployer and employee taxes covering the costs of old-age benefits, began 
on January 1, 1937. In both cases the following would seem to be the 
very minimum data which must be obtained: 

a. The coverage — ^number of employers, the number of establish- 
ments, and the number of employees therein. 

b. The amount of taxable wages paid by these employers to these 
employees. 

c. The taxes paid by employers and (if any) by employees. 

These items of information are needed at frequent intervals (monthly 
or quarterly) by individual employers, by major industry groups, and 
by place of employment — by States and by major areas within the 
State. The need for these data is not ba.sed upon any abstract or long- 
range research program; these elementary facts form the basis for 
immediate administrative decisions. 

There are complications in obtaining even these apparently simple 
items. The coverage of the Federal employer tax may not be the same 
as that of a State; the definitions of wages may not be identical. The 
coverage in old-age benefits is wider than in unemployment compen- 
sation. These facts make it all the more important that precise and ac- 
curate data should be available for each class of coverage. 

A second item of equal importance, though not immediately so 
pressing, is that of benefits. There is a period of two years after taxes 
begin before unemployment compensation benefits can be paid. Under 
the Federal old-age benefits plan, monthly benefits are not payable for 
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five years, although death and retirement benefits are payable immedi- 
ately. In both cases the wages which constitute the basis of ultimate 
benefit payments must be taken into account almost immediately, 
because when claims are later presented it will be necessary to have 
available all the facts which arc required to determine the amount of 
the benefits which are due. 

At the present time a debate is being waged concerning the respec- 
tive merits of requiring current detailed payroll reports and requiring 
separations reports only. The detailed payroll report system is much 
to be preferred for research purposes, but the final decision must neces- 
sarily be based upon administrative grounds, particularly the effect 
upon claims procedure. The goal must be the prompt payment of bene- 
fits, and whichever system best serves that purpose is the one which 
should be adopted. It may be that a combined system will prove most 
practicable. 

A third item which may be mentioned briefly is that relating to 
placements. With large numbers of unemployed workers passing 
through the compensation commissions’ organization regularly, it will 
be important to extract from the records data relative to registrations, 
interviews, referrals and character of placements. 

long-range research 

There are at least two major problems which have much more than 
short-run administrative implications. One is the problem of merit- 
rating in unemployment compensation. Both the Federal and the 
Stat(‘ acts require a period of experience before merit-rating can be 
instituted. During this period some study of the problem will be neces- 
sary, sometimes in order to determine what the merit-rating system 
shall be, in other cases to determine whether the system written into 
the law W'ill need to be modified. This is an intensely practical question, 
although it may properly be considered under the head of long-range 
research because of the time element involved. Three years from now it 
will begin to be an immediate administrative problem. 

The second major question is the problem of solvency — the long-run 
balance between the amounts paid in benefits and the amounts avail- 
able in the compensation funds. In unemployment compensation it 
will be necessary to determine State by State w^hether the compensa- 
tion fund will be adequate to meet the schedules of benefits which have 
been established. 

What can the administrator do? He must insist upon having avail- 
able for his use such data as can be collected upon the incidence of un- 
employment and its duration, case by case, industry by industry, 
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employer by employer. The unemployed will have to be classified by 
age and sex; the nature of part-time will have to be clearly defined and 
recorded. It should be clear then that administrators must necessarily 
require statistical data which will answer these questions concerning 
unemployment. It is not only possible but desirable that such data 
be secured as a part of the ordinary routine operation of the program. 

COORDINATION AND SIMPLIFICATION 

Despite the urgent necessity for data in the administration of the 
social security program, a most rigid inspection will be maintained on 
the data actually requested. Every effort will be made to coordinate 
the data collected so that duplication can be avoided. 

There are three points to be considered in such a program of simplifi- 
cation. In the first place, it can be achieved only within the limits of 
the laws which must be administered. Insofar as an administrator 
finds his program defined for him, he must adapt his data requirements 
to the necessities of the case. 

Secondly, many employers must necessarily consider the adapta- 
tions of their records to the needs of social security. Some employers 
keep adequate records for this purpose and will not need to make any 
change in their record-keeping system. Other employers have a system 
which is not readily usable, and these may have to make some readjust- 
ment. Some employers apparently keep no records at all, and these 
will have to institute some kind of a record system. It is my conviction 
that the reports required by the social security program arc not such 
as to constitute an undue burden on employers who maintain records 
adequate for their own business purposes. 

Third and last, it is important to note that this program is still in a 
formative stage. Different bases of benefit computation have been 
instituted in different States. Some of these involve fewer and simpler 
records than the others. Administrative exp>erience will finally work 
out that system which best combines administrative efficiency with 
reasonable cost. During this period it is essential that the administra- 
tors and employers cooperate closely so that the needs of the former 
and the convenience of the latter are both taken into consideration. 
The Social Security Board will do its utmost to cooperate with State 
administrative agencies and other Federal administrative agencies with 
these two paramount objectives in view: First, to reduce to the mini- 
mum the number of reports and content of reports required; and 
second, to increase to the maximum the effectiveness of the analysis 
and presentation of the data contained in such reports. 



MINIMUM STATISTICAL REQUIREMENTS FOR EFFICIENT 
ADMINISTRATION OF UNEMPLOYMENT 
COMPENSATION SYSTEMS* 

Bt Geobob E. Bioob 
Brown Vniveroity 

I N DISCUSSING minimum statistical requirements for the efficient ad- 
ministration of the Social Security program I shall confine myself 
largely to the requirements of the Unemployment Compensation sys- 
tems, without much reference to the Placement Service, or to Old Age 
Benefits, or other provisions of the Social Security Act. No one will 
deny that many of these problems are closely related. They deal, in the 
main, with the same people, and the same relationships: employment, 
unemployment and under-employment; jobs, wages, and insecurity, 
and the like. Yet no one will insist that all of the facts and data are 
equally important in dealing with the several aspects of the larger 
problems. 

Moreover, some data are for general purposes only, for determina- 
tion of policy, and not for administration. For example in the adminis- 
tration of Unemployment Compensation and Old Age Benefit.s, we 
have to do with contractual obligations to individual workers. To meet 
these obligations properly, we need a record of employment and earn- 
ings of each individual over a period of years. For administrative effi- 
ciency the reports and records involved here should be of such nature 
as to be easily verified, readily available for information on request, 
and should lend themselves to the determination of eligibility, and of 
benefits, without delay. Obviously the.se criteria would be of relatively 
little importance in judging a similar system of records from the point 
of view of policy determination. 

In limiting my discussion to Unemployment Compensation, I am not 
ignoring the importance of these other aspects of the program. In the 
long run, it is undoubtedly more important to place an unemployed 
man in a new job, than to pay him benefits, however efficiently that 
may be done. Since this is true, the community will find a way to get 
the proper information on which to base a sound employment policy. 
Nevertheless, it seems clear that the types of information required for 
these two lines of attack upon the same problem, are sufficiently dif- 
ferent to be considered separately; and I am leaving aside for the pres- 
ent, the needs of the policy-making functions or agencies. 

* A paper preaented at the Ninety-eighth Annual Meeting of the American Statistical Association 
(at a joint aeasion with the American Association for Labor Legislation), Chicago, December 28, 1936. 
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The administrative requirements for Old Age Benefits, once the 
registration has been completed, are sufficiently simple to fit into the 
mininmim requirements for Unemployment Compensation. True, the 
coverage is not the same and adjustments will doubtless be made in 
this respect, but the type of current information required for the latter 
is sufficient for the former also. I shall therefore limit myself, as indi- 
cated, to the requirements of the Unemployment Compensation pro- 
gram. 

One of the greatest difficulties encountered in a discussion of this 
subject is that the administration of Unemployment Compensation is 
in the hands of the several states. Although the standards prescribed 
by the Social Security Act induce a certain amount of uniformity in 
the various state schemes, still each state act, in its provision for the 
determination of eligibility, or of benefits, lays down certain require- 
ments which condition the administrative procedure which can, in 
practice, be adopted. None of these requirements however, unless it be 
that with reference to merit rating, can be said to affect the basic pur- 
poses of the program. And I assume we are interested here in what 
data should be required to make such a program workable; not in what 
is required by specific laws now in effect. I shall therefore in the main 
ignore the details of the several state laws, and consider the question 
from this more general point of view. 

In formulating the specific requirements of such a program we must 
keep in mind the fact that in this social security legislation we are deal- 
ing with a larger number of people in a more intimate way, than in 
any other legislation we have ever attempted. This is particularly true 
where there are contributions from employees as well as from employ- 
ers. The income tax affects only a fraction of the number of people who 
pay the security taxes; and most of the other forms of taxation and 
regulation are so well hidden that the citizen is quite unconscious of 
what is happening to him. But here we face him with the facts every 
time he pays, or receives wages. As someone has well expressed it, this 
is a major problem in public relations, as well as a problem of taxation 
and disbursement. The good will of the people with whom wc deal is 
essential if the program is to work effectively. For this reason I sug- 
gest that any procedure adopted should bear as lightly as possible upon 
the employer; and should assure the worker of fair treatment. 

One of the first things done by the state board with which it was my 
good fortune to be connected was to assure employers that no unneces- 
sary data would be required, and to invite them to cooperate with the 
Board in devising the simplest adequate procedure. The response was 
most gratif3ring and continues to bear fruit. The official in charge of 
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Old Age Benefits registration tells me that, due to the cooperative atti- 
tude of employers — which he attributes largely to the earlier experience 
with Unemployment Compensation — he had turned in, at an early 
date, 102 per cent of the registrations expected in the state. 

A second point on which I imagine all can agree, is that in judging 
the efficiency of any system we should count the whole cost of recording 
and reporting data; to the employer as well as to the state agency. 
This may appear self-evident, but I fear it is frequently overlooked in 
comparing the costs of operation of various plans. Obviously, any at- 
tempt to make cost comparisons between a state which requires all 
relevant information to be sent to the state agency, all records being 
kept and all computations made there; and that of another state oper- 
ating on a system of separation reports, where the employer keeps all 
current information in his files, and transmits a copy of it only period- 
ically, or when a worker leaves his employment; would be entirely un- 
fair if it failed to take account of the employer\s expense in this con- 
nection. 

Also, in judging the efficiency of any system we must keep in mind 
not only present costs but long-run needs. We have all had experience 
with policies which were ‘‘penny wise, and pound foolish” in this re- 
spect. The purpose of all of our security programs, except for the ele- 
ment of prevention which appears in some, is the prompt and fair pay- 
ment of the correct amount of benefits to eligible workers. Clearly a 
system which is altogether satisfactory for the purpose of collecting 
contributions, may be entirely inadequate for the purpose of deter- 
mining eligibility for benefits, or for computing the amount of benefits 
due in any case. 

For example, let us assume that a state is operating with only sepa- 
ration report^, all detailed information for employed workers being in 
the hands of the employer. At the moment, and while no benefits arc 
being paid, this is much more economical both for the state and for the 
employer than a system calling for periodical detailed payroll reports. 
But when we consider the high rate of labor turnover in American in- 
dustry, and remember that when a man leaves his job the employer 
must under most such schemes send his employment record to the 
state agency, it appears that in the course of time the employer, on the 
whole, will report about the same information under either system. 
Many workers, especially in irregular industries, will have a number of 
such reports, from different employers, in a single year. And the state 
will have to file these reports, which will doubtless prove much more 
bulky than individual ledgers. Furthermore, when benefits are to be 
paid, these reports must be utilized either to compute the benefits pay- 
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able, or to check the employer’s computation. I venture to suggest 
that if both employers’ expenses, and those of the state are taken into 
account, over a period of years, the system requiring current reporting 
of payroll information will be found the more efficient in meeting the 
needs of existing laws, in most states. 

Most of the inclination toward employers’ record-keeping in prefer- 
ence to state record-keeping, I believe, derives from looking at the 
problem from the point of view of employers’ reserve funds, rather 
than that of the pooled fund. The former leads one to think of the em- 
ployer as insuring his own workers against unemployment, in which 
case ho naturally would keep the necessary records. The state would 
act only as auditor, or perhaps custodian of the funds and see that the 
employer treats the workers properly. In case of the pooled fund the 
state undertakes to provide a measure of security against the hazards 
of unemployment, and calls upon employers and workers to make such 
contributions and give such cooperation as may be necessary to accom- 
plish its purpose. The former aims chiefly at preventing unemployment, 
the latter at assisting the unemployed. There can be no question that 
prevention of unemployment is by far the more desirable end, but it 
is by no means clear that it can be achieved by this method. And since 
this is the case it will be well to recognize throughout, the additional 
burden of records to which the whole system is subjected in attempting 
to apply this particular policy. 

The same reasoning applies to the merit rating provisions written 
into many of our state acts; that is, the proposal to adjust the contri- 
bution for each employer according to his employment record. While 
this may or may not lead to additional record-keeping by employers, 
it does require a kind and amount of detail in the records kept by state 
agencies which is not necessary where merit rating is not contemplated. 
In considering minimum requirements, I suggest that we stop for a 
moment to examine the underlying notion of the merit rating proposal, 
to see whether it is worth the effort involved in making it effective. 

The proposal as suggested above, rests upon the assumption that an 
employer can reduce unemployment among his workers if he will try. 
The variation in the premium rate is to stimulate him to do this. But 
also, it would seem to assume that wherever employment is more regu- 
lar it is due to the employer’s efforts. This, of course, is by no means the 
case. If there is less unemployment in newspaper publishing, or in the 
telephone industry, than in building or coal mining, it is due very 
largely to external factors over which the employer has little or no 
control. In a S3rstem of social insurance there is no good reason for re- 
ducing the tax on those on whom the burden of unemployment falls 
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least heavily. If the premium is to be adjusted to the unemployment 
record of the individual employer, justice would seem to require that 
his experience be compared with that of others in the same industry; a 
building contractor with others in his line, a newspaper publisher with 
other publishers, etc., and not with the average for all industry. 

In this connection it may be well to digress long enough to point out 
that we are too much inclined to think of Unemployment Compensa- 
tion in terms of our experience with Workmen’s Compensation. Work- 
men’s Compensation laws tended to prevent or reduce accidents, why 
should not Unemployment Compensation prevent unemployment! 
But the problem of accidents and that of unemployment arc basically 
different. The problem of accidents relates to production and is, there- 
fore, to a large extent, under control of the producer, or employer. The 
problem of unemployment, on the other hand is a phenomenon of the 
market, and is related more directly to consumption. Over many fac- 
tors affecting unemployment the individual employer has little or no 
control. If employers are to attack this problem effectively, it must be 
done by concerted action. And this is in line with the idea of a pooled 
fund, not of individual employer’s reserves. 

This is not to say that individual employers can do nothing to regu- 
larize employment. There is ample experience to prove that good man- 
agement can do much to eliminate or neutralize seasonal and other 
short time fluctuations in employment. But it has yet to be shown 
that the small savings in premiums which can be achieved by regular 
operation is likely to be sufficient to induce regularization by employ- 
ers who would not otherwise have done so. Certainly the experience in 
the C’hicago clothing market is by no means convincing. 

Perhaps we shall find it worth while to consider the experience of 
England in this connection. The English began by allowing certain in- 
dustries to “contract out” of the insurance scheme. Presently, however, 
this was abolished, and after twenty years of experience we find the 
opposite suggestion coming to the fore. The more recent proposal is to 
separate out certain industries which are notoriously irregular, and 
accord them special treatment in the sense that they may be required 
to observe much more stringent rules, must engage all labor through 
the public employment agencies, and the like. This “scheduling,” 
rather than merit rating has not been carried out to any great extent, 
but it would seem to be far more equitable, and probably more effec- 
tive in dealing with unemployment, than the granting of special favors 
to those already favored by existing conditions. And it is on the basis 
of its effectiveness in preventing unemployment that the merit rating 
principle must rest; to say that it is unfair to make employers and em- 
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ployees in regular industries contribute for the benefit of workers in 
irregular industries, is to overlook the nature of social insurance. 

I would suggest, therefore, that the principle of merit rating, and 
the variation of contribution rates in accordance with such rating is 
unsound and might well be abandoned. In its place I would suggest 
"scheduling” those industries which are particularly irregular in opera- 
tion, and requiring them to make such reports and follow such pro- 
cedures as seem necessary for effectively dealing with their problems. 
They may well be set up as a separate group required to pay higher 
contributions and submit to other special regulations. But this would 
apply to a relatively small portion of the whole field, and would relieve 
the Boards of the necessity of setting up the general record system to 
carry back each worker’s record of employment and unemployment to 
the account of individual employers over a period of years, as is nece.ssi- 
tated by the merit rating provisions. 

The community would still want to know the facts regarding the 
variation of employment between other industries, the fluctuation in 
employment, etc. The question then arises whether in setting up our 
Unemployment Compensation records and reports we should limit our- 
selves to what is necessary for efficient administration of the contribu- 
tion and benefit provisions of such a program; or whether we should 
use these as a convenient vehicle for gathering various sorts of infor- 
mation which will enable us to deal more intelligently with the prob- 
lems of unemployment, under-employment, wages, hours, placement, 
and the like. It has been my contention throughout that even when re- 
duced to its simplest terms, the problem of contributions and benefits 
is so enormous that we should not complicate it by unessential addi- 
tions, however significant these may be in themselves. If it seems de- 
sirable from time to time to get additional information for the deter- 
mination of policy, this can be done by calling for special reports, not 
as part of the unemployment compensation reports, but supplementary 
to them. 

These observations regarding the general problems involved, lead 
me to the following conclusions: 

1. We should require, currently, only such reports as are essential 
to the effective administration of the system of unemployment 
compensation itself, and not try to make them serve other general 
purposes of a statistical nature. Certain statistical studies can be 
undertaken on the basis of information that will be available in 
any case, but no special information should be included in the 
compensation records solely for statistical purposes. 
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2. Systems of “Employers’ Reserves,” or “Merit Ratings” systems 
require special records. The chief justification for such systems is 
that they tend to reduce unemplosnment. Their efficacy in this 
respect is open to queJ5tion and since the purpose can be accom- 
plished, better perhaps, by special attention to the irregular in- 
dustries, we should consider requirements for other purposes, and 
judge the merit rating elements separately in terms of added 
costs. 

3. In counting costs we should consider all costs, to the employer as 
well as to the state; and over a period of years, not only in the 
initial period. 

4. If this is done, most of the advantages of the separation report 
system which leaves the basic information in the hands of the 
employer, except at the termination of employment, will disap- 
pear, and it will be found no more burdensome to report essential 
information periodically to the State agency. Incidentally, such 
centralized record-keeping is desirable as a matter of convenience, 
to guard against possible loss of records, and as protection, by a 
responsible public authority, of the workers’ interest in the pro- 
gram. 

The reason we have shrunk from this conclusion, I think, is because 
of the stagge^ring burden of records and reports involved. But if we ad- 
mit the conclusion, perhaps we can find a better solution for the prob- 
lem than merely ignoring it, or postponing the burden to the future. 
The basic information necessary for effective administration depends 
upon the conditions of eligibility, and the method of computing bene- 
fits. Most state acts base eligibility on past weeks of employment, and 
benefits on average, or full-time, or normal weekly earnings, with cer- 
tain minimum and maximum limits. Most of the acts also provide for 
merit ratings, or at least require records to be kept for the study of 
merit rating. 

Some months ago after prolonged discussion, it was agreed by a com- 
mittee of the interstate conference that, under these conditions, effi- 
cient administration required the current reporting of persons em- 
ployed, hours worked, and wages paid, by establishment. Nothing less 
seemed adequate. The officials of the various states, and of the Social 
Security Board, and representatives of employers and various business 
services attacked the problem of providing this information in the 
simplest form. I recall our first session in Rhode Island with the repre- 
sentative of a certain business machine concern. The procedure then 
suggested would have involved a staggering burden of reporting, tran- 
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scribing and filing. In a few weeks we had devised special forms which 
reduced the burden enormously. Others made similar progress so that 
the problem, while still a stupendous one, has already been reduced to 
manageable proportions. 

But this was only the beginning. Within the last few weeks sugges- 
tions have been made for modification of the state laws so that earnings, 
rather than hours or weeks of employment shall be the basis for deter- 
mining both eligibility for benefits, and amount of benefits. This, it 
seems to me, from the point of view of simplification of procedures, is 
the most important advance made since the beginning of our discus- 
sion of Unemployment Compensation. Also, it is directly in line with 
the observations made earlier in this discussion. It makes possible the 
elimination from the reports of all but the most essential information. 
The hours or weeks of employment, over-time, short-time, and the 
like, are interesting facts, but not essential to the fair determination of 
eligibility, or of benefits. 

Briefly, the proposal is that a person shall be eligible for benefits if 
he has earned, in a certain period of time, say a year, a certain specified 
minimum amount, or a certain multiple of the amount he will receive 
as weekly benefit. In other words, he becomes eligible on the basis of 
what he earns, not the length of time he works. Benefits, under the pro- 
posed scheme, would also be based on quarterly earnings, over a period 
of time, and limited to a certain relationship to total earnings. 

Such a scheme has much to recommend it. In the first place it lends 
itself to more accurate computation of the probable claims, than a 
scheme which relates contributions to earnings, and benefits to weeks 
of employment. In the second place it eliminates the necessity for in- 
cluding in the employers’ regular Unemployment Compensation re- 
ports, and in the records of the Boards, the hours of work, and weeks of 
employment. It will make it possible for the employer to report 
monthly on totai payrolls only, and quarterly, instead of weekly, on the 
earnings of each person on the payroll. Also, it will eliminate a very 
cumbersome process of computing benefits, and remove altogether the 
problem of properly defining a “week of employment” as a basis for 
determining eligibility for benefits. All things considered, it will reduce 
the reports of employers and the records of state commissions to a 
fraction of what is essential under existing requirements. 

And it sacrifices nothing from the point of view of the insured 
worker. We have investigated it from various angles, and so far we have 
found no essential and significant difference in the results of the two 
ssrstems, except that the irregularly employed worker who earns good 
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wages when he works, will qualify for benefits on the basis of earnings 
much more easUy than on a time basis. 

If, then, we are searching for the minimum statistical requirements 
for effectively carrjring out the major purposes of the social security 
program as this relates to unemployment, I suggest that we may well 
adopt the proposals now being made by the Social Security Board. As 
indicated, these would require of employers only a report of total pay- 
rolls once each month, and a quarterly report giving names of employ- 
ees and earnings for the quarter. The state agency, likewise, would 
keep its records in terms of earnings by quarters. Benefits also would 
be computed on the basis of quarterly earnings and total earnings. 
This may not be reaching the goal of minimum requirements at a single 
bound, but it is undoubtedly a long step in that direction. 

It should, perhaps, be mentioned again in closing that this is not a 
contention that we can deal with the problem of unemployment, merely 
on the basis of the information indicated. Unemployment C’orapensa- 
tion is only a small part of any adequate program directed toward this 
end. Detailed information must be available in the employers’ records. 
Undoubtedly this will mean some additional record-keeping by em- 
ployers who have been negligent in this respect in the past. This should 
be required of all employers, not only of those who employ eight, or 
four, or whatever number is taken as the minimum for coverage under 
the state Unemployment Compensation act. A report of this informa- 
tion may be called for as needed, or may be required periodically if 
this seems desirable. This may be done by the same agency which 
administers unemployment insurance, or compensation, or by some 
other agency. The point I wish to stress in this discussion, is that the 
two functions should be considered separately, at least when we are 
discussing minimum requirements. 



THE EMPLOYER’S PROBLEM IN SOCIAL 
SECURITY REPORTING* 

Bt Christian E. Jarchow, Comptroller 
ItUerntUiotMl Harvester Company 

T he social security board has already registered about 45,000 
employes of the International Harvester Company for participa- 
tion in the benefits of the old age security plan. As we have an inte- 
grated business, our employes are engaged in a wide range of jobs. 
Our problems in connection with social security are, therefore, more 
complex than those of concerns which operate in a limited territory. 

Recognizing at the outset the broad scope of the subject, we ap- 
pointed a special inter-departmental committee made up of representa- 
tives of the following departments: Law, Manufacturing, Industrial 
Relations, Sales, Statistical, and Accounting. This committee considers 
all Federal and State social security legislation affecting the Company 
and its affiliates; develops plans for handling pertinent matters requir- 
ing attention; and advises and assists all persons in the general office, 
factories, sales branches, and other offices in complying with require- 
ments of these laws. 

Department heads are relieved as far as possible of these matters 
except on questions of policy and final approval of instructions. 
Briefly, the general procedure is as follows: 

(1) All social security legislation, including State unemployment 
laws, is analyzed by committee and copies of analyses are 
sent to interested department heads and to all operations 
affected thereby. 

(2) Statistical information and reports requested by Federal gov- 
ernment and states are cleared by committee before being 
filed. 

(3) All tax returns, both Federal and State, are prepared and 
filed by general office from information furnished by factories, 
sales branches and other points of operation. 

(4) Accounting Department issues full instructions to all opera- 
tions in Company concerning proper method of handling the 
taxing or contribution provisions of Federal and State laws 
and sends out information relating to records and reports. 

(5) The tax is paid by general office and absorbed by the respec- 
tive operations as an item of cost. 

* A paper preeented at a joint meeting of The American Statutioal AesooiatioD and American Ae- 
Booiation for Labor Legislation, Chicago, December 28, 1936. 
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Statistical requirements under the social security programs, gen- 
erally speaking, comprise the following: Filing original applications of 
employer and employes; computing deductions from wages and pay- 
ments to Federal and State governments; preparing periodical reports 
by Federal and State bureaus; and keeping permanent records by em- 
ployers. 

Filing of applications by employer and employes is completed at this 
time. Many employes have received their account numbers from the 
Federal government and presumably most of them will have been 
issued by January. The employer is charged with responsibility of 
ascertaining and recording account numbers of all employes. If an 
employe has not filed his application by June 30, 1937, the employer 
must do so. When new employes are hired hereafter, it will be necessary 
for employer to file an application form SS-5, unless such new employe 
has previously done so — in which case his account number must be 
ascertained and recorded. 

Many companies find it necessary to change their employment rec- 
ords as a result of employes not using their legal names. Numerous 
employes have requested that their age be changed on the employment 
records to conform with that reported to the government. 

CJenerally speaking, compliance with Federal and State social se- 
curity laws will not necessitate setting up new or special records. Our 
current records with some modifications will provide the information 
required under these laws. The records are as follows: 

(1) Employes^ Record Cards of Service and Earnings, The cards 
will show' employe’s Federal Social Security account number, 
State number, if any, wages and all other details required 
under Federal and State social security legislation. They wdll 
be kept at each of the various operations. 

Since only the first ?3,000 of an employe’s earnings from one 
employer during any calendar year is subject to tax, earnings 
must be accumulated on employes’ earnings cards. Such 
record is also necessary in determining unemployment taxes 
under certain State laws. 

(2) Pay Rolls, These forms are being revised and, in addition to 
customary pay roll information, will show Federal account 
number for each employe, period of service covered by each 
payment and amount of employe’s tax and other deductions 
withheld or collected with respect to such payment. 
Regulations require employer to furnish employe statement of 
tax withheld from his wages. This may be shown on pay en- 
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velopes or pay roll checks or by supplying special statement to 
employe showing deduction made. 

(3) Monthly Reports from factories, sales branches and other hear 
tions for Federal Old Age Benefit Taxes. These reports will be 
required beginning January, 1937, to show total wages, wages 
exempt from tax, amount of tax withheld from earnings of 
employes, and employer’s tax. Tax of employer and employe 
to be paid to Collector of Internal Revenue each month. The 
law requires that all operations of one company be consoli- 
dated in one return and filed with Collector of Internal Reve- 
nue in district in which principal office is located. Two or more 
affiliated companies cannot consolidate their returns. 

(4) MorUhly Reports from factories, sales branches and other hear 
tions for Federal and State Unemployment Insurance Tax. 
These statements show gross wages, gross Federal tax, credit 
for State tax, if any, to apply against Federal tax, gross State 
tax, if any, and net amount of Federal Tax. These reports 
also list required employment statistics. At some points of 
operation, particularly sales branches which have territory in 
two or more States, the information is reported separately for 
each State. 

(5) Quarterly Reports from factories, sales branches and other loca- 
tions for filing information returns under Federal Old Age Bene- 
fit Phn. First reports will cover period January 1st to June 
30th, 1937, and subsequent reports will be submitted quar- 
terly. In view of the large number of employes and the fact 
that an individual information return will be required for 
each employe, we shall distribute the work of preparation to 
each point of operation. 

Old Age Benefit taxes are based on first $3,000 of wages earned from 
each employer in each calendar year. That is, if an employe has more 
than one employer in a calendar year, first $3,000 of wages earned from 
each employer is subject to tax imposed on both employer and em- 
ploye. 

Unemployment insurance laws have been enacted in 29 states, in- 
cluding District of Columbia (up to December 24, 1936). Federal 
unemployment tax applies to pay roll in all States — even though a 
State may not have an unemployment insurance law. 

The return for the year 1936 is due January 31, 1937. The tax, how- 
ever, may be paid in quarterly installments on January 3l8t, April 
30th, July 31st, and October 31st. Each company may take as a credit 
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(not to exceed 90 per cent of Federal tax) against the tax accumulated 
amount of contributions paid by it to States having unemployment 
insurance laws approved by the Social Security Board. Ail State un- 
employment compensation laws, except some of the most recent ones, 
have been approved by the Federal Board. 

There is lack of uniformity in statistical information and tax returns 
required under the various State unemployment insurance laws. This 
is troublesome to an employer operating in more than one State and 
particularly to those companies having employes in many States. 
Presumably, as time goes on, an attempt will be made for greater uni- 
formity among the States. 

An additional problem to the employer is the modification of Indus- 
trial Relations plans which overlap benefits provided in the Social 
Security Act, especially in the case of those companies having pension 
plans. To avoid the assumption of a double liability with respect to 
the cost of future pensions, these companies must terminate existing 
plans or modify them in such a way as to supplement the benefits 
obtainable under the Social Security Act. 



STATISTICAL REQUIREMENTS OF SOCIAL SECURITY 
PROGRAMS* 

Discussion 

In view of the fact that the combined State and Federal Social Security 
laws represent a stupendous undertaking in their application, it is urged 
that every effort be made to keep the laws as simple as possible, even to the 
point of being arbitrary for the present, so as to minimize the number of 
items that have to be reported by employers and posted and recorded by the 
State and Federal administrative bodies. Laws along the type of the Con- 
necticut and Michigan unemployment laws are far superior in this regard to 
those of the New York and Wisconsin Type, because the Connecticut and 
Michigan laws utilize the Old Age Benefit Reporting System as the basis 
upon which the State Unemployment Compensation law is developed. 

It may be objected that simplicity in reporting may interfere with research 
progress. It is urged, however, that at the present time all necessary research 
can be done on a sample basis only, with the cooperation of employers volun- 
tarily. Most employers will be glad to cooperate in any constructive studies 
and there should be no difficulty in any State getting the cooperation of a 
suflSicient number of employers for such studies. 

It is also urged that the problem of classifying employers and labor should 
be carefully studied for a long while before any decisions are made on the 
classifications to be used. 

There are four ways of classifying an employer's business — first, by the 
processes he employs; second, by the raw materials he uses; third, by the 
products he produces according to trade names or, fourth, according to the 
trade channels in which he operates. Thus the problem of classification is a 
multiple and not a simple one and any arbitrary distinctions which disregard 
these generic or functional classifications of economic activity are bound to 
result in invalidity of data, with gross inaccuracies which exist in the Census 
of Manufacturers. 

Professor Bigge expressed a belief that merit rating is too complicated to 
become practical because of the statistical work involved and, furthermore, 
expressed a belief that it will fail of its purpose, namely, to furnish an incen- 
tive for employers to do what they can to stabilize their employment. I 
strongly dissent with this position. In the first place, it is possible to set up 
merit rating systems so that they are simple from a statistical point of view. 
In the Michigan law, we have eliminated most of the statistical complica- 
tions in merit rating by providing that an employe's benefits shall be charged 
against the account of the last employer, thus eliminating charge-backs to 
prior employers. This is sound in principle because once an employe has left 
the employment of a given employer and has obtained employment with 

* The three papers preceding and the discussions that follow ware presented at a session on this 
subject at the Ninety-eighth Annual Meeting (in joint session with the American Association for Labor 
Legislation). 
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another employer, there is no reason why the merit rating of his prior em- 
ployer should be affected one way or the other by subsequent unemploy- 
ment. In the second place, the only defense for payroll taxes basically is to 
make the cost of unemployment compensation an industrial cost and, there- 
fore, a part of the price system so that the price of the product will consist of 
varying charges, depending upon the unemployment experience of the firm 
or industry manufacturing that product. The prices of houses and automo- 
biles must contain a sufficient element of such costs for unemployment com- 
pensation purposes so that the public whose buying habits produce the wide 
cyclical fluctuations in these industries will pay for the burden which this 
places upon the community. On no other basis can payroll taxes be justified. 
If the contrary view is taken that nothing can be done about the problem 
of unemployment (in spite of the fact that many concerns and some indus- 
tries have shown that a lot can be done about it) and thus that unemploy- 
ment is simply a residual social cost, then under no circumstances are pay- 
roll taxes justified for financing unemployment relief but, on the contrary, 
such relief should be financed solely by graduated individual income taxa- 
tion. Without merit rating, therefore, the w'hole theory of payroll taxes to 
support unemployment compensation breaks down. Merit rating grants no 
favors to any employer. It simply provides that the taxes will be somewhat 
in proportion to the risk exactly in the same w^ay that is done in determining 
fire insurance rates by cities and types of dwellings. 

With merit rating simplified statistically, there remains no reason wdiy 
it cannot be made effective and furnish a strong inducement to the individual 
employer to do his best to improve the unemployment experience of his ow n 
ernploye.s. 

Stephen M. DuBkul 

Clencral Motors Corporation 

Discussion 

The research aspects of the stati.stical data required in social security may 
be suninjarized briefly under three main heads: First, the basic data must 
necessarily be governed in large measure by administrative considerations. 
Research needs must be kept in mind and must be met w'ithin reasonable 
limits. On the other hand, success of the program which has actually been 
established may depend to a considerable extent upon .simplicity of admin- 
istration. Therefore, research w'orkers must be content to remain in the 
background, adapting their needs to the possibilities that may remain open 
after major administrative problems have been met. 

Secondly, how'ever, there is need for emphasis on the fact that statistics 
cannot alw^ays be obtained as a by-product of accounting — in other wwds, 
as a by-product of the administrative process. To the extent that such a re- 
lationship can be established, the research worker may find materials ready- 
made for him; but there cannot be complete reliance on this source, for there 
are certain types of data which must be obtained from the outside if intelli- 
gent appraisal of administrative policy is to be made. 
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Thirdlyi a comprehensive research program must be built upon a combi- 
nation of sources of data. Within the Social Security Board, for example, the 
following three types of data are being developed: (a) current reports on a 
regular monthly basis — for major items such as number of employees, 
amount of payroll, kind of industry, and place of employment; (b) periodic 
reports at intervals of six months or a year — for subsidiary items such as 
classification of employees by age, sex, or individual earnings; and (c) special 
reports on a sample basis — for such data as length of unemployment, 
amounts of individual benefits, or shifts of workers from place to place and 
industry to industry. 

Current reports should come through the accounting process, and statis- 
tical methods are being devised which will yield current data with a mini- 
mum of extra time and money. Periodic reports should flow largely from ac- 
counting procedure, but special tabulations and year-end summations will 
always be necessary in addition. Special studies, which are the most costly of 
all and the least adaptable to the routine of administration, frequently con- 
stitute the heart of a research program. Since speed and flexibility are es- 
sential if such studies are to serve administrators as guides to policy, the 
sampling technique has to be widely used. The possibilities of such a tech- 
nique have already been explored in other fields by research workers. In the 
Social Security Board research program a further extension of such methods 
will be attempted. 

Ewan Claque 

Bureau of Research and Statistics 

Social Security Board 



ANALYZING FAMILIES BY COMPOSITION TYPE 
WITH RESPECT TO CONSUMPTION* 

Bt Day Monroe 
Bureau of Home Eeorumict 
V. S. Department of Agriculture 

T he cxjrbent Study of Consumer Purchases* was planned primarily to 
furnish basic data concerning the consumption patterns of families 
of the United States. A family’s consumption is affected both by its in- 
come and by the number of persons for whom the income must provide; 
hence classification by family composition has been part of the plans 
from the inception of the project. 

In the collection of expenditure schedules, the controlled sample has 
been restricted to seven family types, as follows: 

1. Husband and wife, and no other persons 

2. Husband, wife, 1 child under 16, and no others 

3. Husband, wife, 2 children under 16, and no others 

4. Hu.sband, wife, 1 person 16 or over, and one or no other persons 

5. Husband, wife, one child under 16, one person 16 or over, and 
one or two other persons regardless of age 

6. Husband, wife, 3 or 4 children under 16, and no others 

7. Husband, wife, at least one child under 16, and 4 or 5 other 
persons regardless of age. 

These types are used as units for the analysis of data relating both 
to income and to consumption. Number and (to a limited extent) age 
of persons in the economic family are the basis for these types. Each 
represents a somewhat homogeneous group within which considerable 
variation is possible. Since these seven types represent approximately 
96 per cent of the native white families in the random sample taken in 
small cities and villages and 93 per cent of the random farm sample, 
they are representative of the great majority of the nation’s families. 
It is obvious, too, that any scheme for classifying so large a number of 
families in only seven groups must admit of some variation within 
each group. 

From the standpoint of methodology of consumption studies the 
following questions should be considered; 

* A paper preaeiited at the N^inoty-eighth Annual Meeting of the American Statintical Aaeoeiation, 
Chicago, Illinois, December 30, 1936. 

I Plans for analysing families by types, discussed in this paper, represent the work of the four 
Federal agencies cooperating on this project: The National Resources Committee; the Bureau of Home 
Economics, of the U. 8. Department of Agriculture; the Bureau of Labor Statistics, of the U. S. De- 
partment of Labor; the Works Progress Administration: and the Central Statistical Board. 
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Of what value is classification of families by composition type 
in analyzing consumption data? 

What are the alternatives to this method of classification? 

Upon what basis were these specific family types chosen? What 
are their merits? Their shortcomings? 

Does experience, to date, indicate that use of these specific 
types in future studies is desirable? 

The classification of families by composition type adds significance 
to any analysis of consumption by income. Everyone familiar with ex- 
penditure studies where all families have been grouped together by in- 
come, regardless of family composition, would agree that attempts to 
interpret findings were highly unsatisfactory. Two families, one of two 
members and one of seven, each with an income of one thousand dollars, 
cannot be considered as living at the same economic level. Classifica- 
tion by t 3 rpe permits analysis of variations in expenditure patterns of 
families of different types, when income, occupational group, degree of 
urbanization and area are the same. This scheme of classification also 
enables the investigator to hold the factor of family composition fairly 
constant, and thus obtain increased clarity in observations of varia- 
tions in family expenditure patterns with variations in other factors, 
such as socio-economic status or residence in city or village. 

Granting these values of classification of families by type, one may 
ask whether this method is preferable to other possible methods of 
differentiating families according to composition. The most important 
of such other possibilities are: Classification by number in family, 
regardless of age; by income or expense per consumption unit; by 
per capita income or expense (a method closely related to the preceding 
but less exact); by stages of the family life cycle. 

Classification by number in the family is far better than no classi- 
fication. In some previous studies where selection of families has been 
rigidly limited (as to those having children under 16 and none older), 
classification by size automatically provides types. In this project 
where there has been less limitation of family composition in order to 
obtain a more representative sample of the population, classification 
by number of family members regardless of age seemed inadequate. 

The next alternative is determining family size in terms of "consump- 
tion units” of some sort and classification by expense per unit. These 
units, supposedly, stand in the same relation to one another as does 
the consumption of the different family members. The use of units for 
analysis of family expenditure data was initiated by Engel. His unit, 
the quet, was based upon the assumption that the expense incurred for 
the child from the time of its birth to manhood increased by approxi- 
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mately the same amount each year. According to his scale, the new 
born babe was equivalent to 1.0 consumption (cost) unit; the man 25 
years of age, to 3.5 units. Subsequent research workers have formulated 
other scales, most of which have used the consumption of the adult 
male (rather than that of the infant) as the unit. 

Among earlier investigators, there was some confusion between 
scales based upon relative expenditures for individuals, consumption 
(cost) scales, and those based upon bodily needs, such as nutrition re- 
quirements of persons of different age and sex, consumption (nutrition) 
scales. Now, however, cost-consumption scales are recognized tools for 
analysis of family expenditure data. 

Cost-consumption scales for analysis of expenditures for items of 
family living consumed individually (as food and clothing) are more 
successful than those for analysis of housing and other goods consumed 
on a family basis. A composite cost-consumption scale for all goods and 
services, based upon relative expenditures for the food and clothing of 
family members and upon per capita expenditures for other items, has 
been formulated and Is being used by Dr. Faith M. Williams in analyz- 
ing money disbursements of wage-earners and clerical workers.* Classi- 
fication of families according to expense per consumption unit (as de- 
termined by this scale) represents a great advance over classification 
by per capita expense since it takes account of differences in costs of 
food and clothing with differences in sex and age. Such a method of 
classification is well adapted to the main purpose of the investigation 
for which it was used — the revision of the cost-of-living indexes of the 
Bureau of Labor Statistics. 

For the present Study of Consumer Purchases whose primary pur- 
pose is to depict the consumption patterns of the population, the use of 
a cost-consumption scale seems less well adapted. Presentation of data 
concerning family consumption of housing, radios, and many other 
goods and services is a more realistic method of showing the consum- 
tion patterns within a farm area, or a city than is presentation of data 
by “equivalent adult males.” Estimates of community consumption 
can be made by weighting the data from families of specific types ac- 
cording to their frequency in the community. Furthermore, the family 
schedules used for this study furnish important information concerning 
family income, number of earners per family, their age and their earn- 
ings, and the burden of family support — all of which must be analyzed 
on a family basis to be of maximum value. 

However, the use of family types as a basis for analysis of consump- 

* Faith M. Williams, 'Money disburaements of wage earners and olerioal workers in 11 New 
Hampshire communities.* Monthly Labor Review ^ March 1936, Vol. 42, pp. 654-563. 
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tion data does not preclude the concurrent use of cost-consumption 
scales. Such scales will be used in our anal 3 r 8 is of expense for food and 
clothing. Thus, figures showing annual expense for food for a family of 
given type, income level, and occupational group will be accompanied 
by figures for expense per meal per food-cost-unit for the same family. 
It seems possible, by such a combination, to utilize the advantages 
and minimize the disadvantages of the two methods of classification. 

Classification of families by stage of their life cycle must be accom- 
panied by some classification by size, to obtain a clear-cut analjrsis of 
family consumption. This then becomes a sort of classification by type, 
once stages are defined in terms of ages of children and parents. Family 
types 2, 3, and 6 of this project* are clearly in the early and middle 
stages of their life cycle. However, families of types 1 and 4 may be in 
any stage; the third adult in the latter type may be the parent of a 
young husband and wife or may be the grown son of an elderly couple. 
A further break-down of the family types used would be highly desira- 
able, not only to shed more light upon changes in consumption with 
changes in the family life cycle, but also for many other purposes. 
However, limitations of time and money made limitation to seven t 3 rpes 
imperative for sample control and preliminary analysis. Further break- 
downs may follow later. 

This variation within type and consequent clouding of many details 
of consumption is one of the main criticisms of this scheme of analysis. 
However, with limited funds the number of family types for analysis 
must be limited also. Choice then lies between very narrowly defined 
groups representing a small portion of the population, and broader 
groups representing the majority of families. For the picture of con- 
sumption desired from this Study, the latter course seemed better. For 
another purpose, fewer types might be preferable. 

The use of the age 16 (rather than 14, 18, or 21) in type classifica- 
tion may be questioned by some. However, the clothing and recreation 
consumption of the child of 16 is approximately the same as that of 
a young adult. In addition, in many states school attendance is com- 
pulsory until children reach this age and child labor laws refuse them 
employment. Hence, from the standpoint of contribution to family 
income and the burden of family support, this age classification seemed 
desirable. 

In recommending types to be used in future studies, experience seems 
to indicate that type 7 might be dropped in urban areas if funds are 
limited. This type constituted only 3 per cent of the random sample in 
the small cities of the Northwest. Much time and money was spent in 

* Bee p. 35 lor description. 
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trying to obtain the number of such families desired for the controlled 
sample. There would be less justification for dropping this type in farm 
areas where large families are more prevalent. The social worker and 
the educator would be loath to see this type dropped, since it is the 
large family rather than the small which has the most difficulty in 
making ends meet with a limited income. 

In any largenscale research project, the by-products — the data 
which can be used for purposes other than those for which the study 
was primarily planned — are a valuable contribution. The classification 
of families by types throws light upon the differences in composition 
of families in different occupational groups and income groups. For 
example, such analysis as has been made, to date, seems to bear out 
Rowntree’s theory that the urban family passes from a period of 
limited income in the beginning of its life cycle, through a more pros- 
perous period, and back again to limited income, with old age. (This 
seems less true of farm families.) In the small cities of the Northwest 
the peak of the curves showing distribution by income of families of 
types 1, 2, and 3, falls in the income class $1,000-$1,249. For family 
types 4 and 5, each with at least one potential earner (16 or older) in 
addition to husband and wife, the peak of the curv'e falls in the income 
class 31,500-$1,749. Classification of families by type for the presenta- 
tion of data concerning number of earners per family also will help 
answer questions concerning the burden of family support carried by 
the principal bread-winner. Numerous other examples of valuable by- 
products of information from type classification could be made. 

To summarize: For research directed toward depicting consumption 
patterns of communities and areas, the family seems to be the most 
desirable analysis unit since it is the most important consumption unit. 
Because there is so close a relationship between family composition 
and consumption, it seems essential to differentiate between large and 
small families, familes having young children and those composed 
chiefly of adults. The seven family types used in the current Study 
of Consumer Purchases are representative of those most commonly 
found in our population and therefore representative of frequent con- 
sumption units. 


DiscuasiON (See page 46.) 



METHODS OF MEASURING VARIATIONS IN 
FAMILY EXPENDITURES* 

By Faith M. Wiluamb* 

V. 8. Bureau of Labor Statistics 

T he study of consumption bristles with problems of methodology. 

It is, in fact, a study of our entire economic order from an angle 
which is only just now becoming familiar to the economist. The recent 
depression has made a large number of people aware of the fact that 
we need to know much more than we do about consumer demand, and 
has emphasized our ignorance of the factors causing variations in 
family expenditures. 

Most statistical studies of family expenditures have been analyzed 
so as to provide average expenditures at different income levels with 
no measurement either of variations in expenditures, or in the types 
of families represented at each income level in the sample studied. In 
recent years the reason for this limitation of the analysis has been, I 
am quite convinced by discussion with research workers in this field, 
lack of funds. The difficulties of sampling in family expenditure studies, 
and the very considerable expense involved in securing the data have 
in most cases exhausted the funds available from government agencies 
and foundations before the analysis of variance was begun. Ogburn, 
Canan, and Muse in the United States and Bowley and Allen in Eng- 
land have some published material on variations in expenditures. The 
Bureau of Labor Statistics, the Bureau of Home Economics, and the 
National Resources Committee have unpublished data on the subject. 

The very extensive material on the family expenditures of wage 
earners and clerical workers gathered by the Bureau of Labor Statistics 
in the District of Columbia in 1916, and in Philadelphia in 1918 was 
subjected by Professor Ogburn to a correlation analysis to show how 
family expenditures in these two cities changed with changes in income 
and family size. The families selected for the analysis included only 
white families living in rented houses, without lodgers or bos^rders 
other than children living with the parents. Size of family was meas- 
ured in terms of the equivalent adult male scale used by the Depart- 
ment of Labor until recently as a measure of the demand for food. In 
this scale a man equals 1.00, a child 3 years old or less 0.15, and women 

^ * A paper presented at the Ninety-eighth Annual Meeting of the American Statistical Association, 
Chicago, Illinois, December 30, 1936. 

‘ The author is indebted for assistance in the analjrsis to Gertrude Schmidt Weiss, William C. 
Shelton and other members of the staff of the Cost of Living Division of the Bureau of Labor Statistics. 
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and older children fractions in between. This analysis produced some 
very interesting results, but their value is impaired by the general lack 
of confidence in the scale used for measuring family size, as a satisfac- 
tory general index of consumer demand. 

At the present time the Bureau of Labor Statistics in its study of the 
expenditures of wage earners and clerical workers is using a composite 
method of measuring family size. This method involves the use of three 
different scales finally combined into one measure of consumer demand, 
which is being called a consumption unit. The scale measuring relative 
demand for food is based on the Bureau of Home Economics estimates 
of the cost of food actually consumed by individuals of different age 
and sex in urban families of low and moderate income; the clothing 
consumption scales are based on the actual clothing expenditures of 
the families concerned in six different regions of the country. The third 
measure used for the remainder is the equivalent number of persons de- 
pendent on the family income for a year. These three measures of fam- 
ily size are divided into the expenditures of the given family for food, 
clothing, and other items, and the three quotients summed to give 
total expenditure per consumption unit. The total number of consump- 
tion units in the family can be obtained by dividing the expenditures 
per consumption unit into the total family expenditures. This com- 
posite method of measuring consumer demand is at best an approxi- 
mation to a more accurate method which can be developed with corre- 
lation analysis from the very extensive material on consumption being 
made available through the research now in process. Classification of 
families by expenditure per consumption unit depends both on amount 
of income and the number of persons dependent on the income. For 
example, a family of two adults, a father in factory work and a mother 
at home, and tw'o children, with an income of $1,500, may save $50 
during the year, spending $1,450 for consumers' goods, and will have 
relative freedom in spending, at a level of $401 per consumption unit. 
On the other hand another family with an income of $1,500, but with 
eight members, including a father in factory work, a mother at home, 
a sister in clerical work, and five children, also saving $50 in the year 
and spending $1,450 for consumers’ goods, will be considerably 
cramped in its spending at a level of $208 per consumption unit. In 
the twenty cities for which figures are now summarized it has been 
found that there is a steady increase in average family income with 
increase in expenditure per consumption unit, and a steady decrease 
in average family size. 

Material has recently become available on differences in the distri- 
bution of expenditures by families of employed wage earners and cleri- 
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cal workers in New York City at different levels of expenditure per 
consumption unit. These materials show the percentage of total ex- 
penditure going to food, declining steadily and rapidly with increases 
in the expenditure level of the famUies studied, from 45.6 per cent at 
the lowest level to 30.3 per cent at the highest. The percentage going 
to housing and household operation declines slowly and irregularly. 
On the other hand the percentage allocated to the purchase and opera- 
tion of automobiles increases very rapidly with increases in the ex- 
penditure level from 0.2 per cent at the lowest level to 4.1 at the 
highest. The percentages spent for furnishings and equipment, medical 
care, and recreation also increases, but not so strikingly. The percent- 
age spent for transportation other than by automobile, and for personal 
care have a very stable relation to total expenditure, the one taking 
about 3.3 per cent of the total and the other about 2.0 per cent. One of 
the most interesting pieces of information brought to light by this 
method of classification is the change in expenditures for medical care 
with change in economic level as measured by change in expenditure 
per consumption unit. At the lowest economic level for which the data 
have been summarized, average expense per person for medical care of 
all types was $4.70 a year and at the highest level $40.97. All medical 
expenses incurred in the period covered by the schedule are included 
in the figures just quoted whether or not they were paid within the 
period. The figures on the amount of services received from doctors in 
home visits and office visits show similar increases and indicate that 
only a part of the larger payment per person can be attributed to the 
higher rates charged by this profession to the more affluent. On the 
other hand, average expenditure per clinic visit varied from $.28 at the 
lowest economic level to $1.05 at the highest, and may indicate a 
graduation of fee in relation to ability to pay. No information was 
secured on the amount of medical care received without any money 
charge by the families included in the sample. 

The fact that the Bureau of Labor Statistics’ investigation of the 
family expenditures of wage earners and clerical workers was under- 
taken for the purpose of providing new weights for the Bureau’s in- 
dexes of living costs has made it necessary to give priority to thb com- 
putation of average expenditures such as those just cited. The anal 3 rsis 
of variations is a second stage of the study which is just now getting 
under way. The computation of standard deviations has gone far 
enough to show how very great are the variations in expenditures at 
given income levels of families of given types as we have classified 
them. Perhaps life in American cities presents a wider range of possible 
living arrangements to the families of employed wage earners and oleri- 
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cal workers than many people predicted when we began this study. 
However, we may discover that we need for our analysis finer classifica- 
tions by family type. Perhaps we must distinguish not only families 
of “husband, wife and no others,” but “families of husband and wife, 
'both working,” and “families of husband and wife, husband working.” 
We may need to classify families of given composition by age of hus- 
band and wife, and by age of children, separating families with all 
children under school age, all children in grammar school, and all 
children in high school. Such a classification would enable us to estab- 
lish representative expenditures at different periods in the life cycle 
of the family. The more the data from this investigation become avail- 
able, the more I am impressed with the similarity from one city to an- 
other in the movement of the average consumption pattern from one 
expenditure level to another, and in the diversity of the consumption 
pattern of families of different type at given economic levels. 

It is possible to select from the 1,000 families of employed wage 
earners and clerical workers studied in New York City, three controlled 
samples of 60 families each, all the samples restricted to families with 
homemakers bom in the United States, each sample restricted to one 
family type, and each sample having an equal number of ca.ses at each 
income level. The influence of income having been held constant in 
this way, it should be possible by comparing the figures from three 
samples to analyze the influence of family type on spending. The first 
step in the process is to compare coefficients of variation for different 
groups of items. The three family types chosen for this special analysis 
are as follows: 

Families consisting of husband and wife only; 

Families of husband and wife and one child; 

Families of husband, wife and two to four children. 

These figures show that the increases in expenditures for food and 
housing with increases in family size are obviously not large enough to 
provide food and housing for the larger families at the same level as for 
thesmaller ones; average expenditures for personal care and medical 
care per family decrease slightly but average expenditures for these 
items per person decrease markedly with increase in family size. Ex- 
penditures per family for recreation and for transportation decrease 
greatly with the addition of chUdren, but not so rapidly as average 
expenditures per person for medical care. 

If the groups of items covered in Table 1 are arranged by the size 
of their coeflicients of variation, food, housing and household operation 
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are found to be among the lowest four for each family type; transporta- 
tion and medical care among the highest three for each family type. 
Variations in transportation expense depend largely on whether or 
not the family has an automobile, and in medical care on the incidence 
of actual illness, as families at this income level do not spend much for 
preventive medicine. 

The very high coefficients of variation for clothing expenditures may 
be due in part to the fact that these samples include both wage earners 
and clerical workers. The clothing standards of these two groups may 

table I 

AVERAGE EXPENDITURES FOR ONE YEAR WITH THEIR COEFFICIENTS OF VARIA- 
TION: FAMILIES OF THREE DIFFERENT TYPES (SAMPLES CONTROLLED FOR 
INCOME), EMPLOYED WAGE EARNERS AND CLERICAL WORKERS, 

NEW YORK CITY, 1934-36* 


Groups of 
expenditureB 

Families of husband 
and wife only 

Families of husband, 
wife and one child 

Families of husband, 
wife and two to four 
children 

Mean 

expenditure 

Coefficient 

of 

variation 

Mean 

expenditure 

Coefficient 

of 

variation 

Mean 

expenditure 

Coefficient 

of 

variation 

Food 

$541.50 

20.7 

mm 

19.6 

$657.50 

7.6 

Housing 

365.80 

21.2 

368.90 

23.4 

375.20 

21.0 

Household operations 

145.50 

29.9 

135.80 

22.3 

149.50 

27.7 

Recreation 

119.70 

48.0 

106.60 

41.0 

92.70 

28.2 

Personal care 

32.00 

26.9 

31.00 

43.2 

29.90 

30.8 

Medical care 

61.90 

48.0 

61.30 

63.3 

67.90 

39.7 

Transportation 

111.60 

79.5 

71.50 

42.9 

62.20 

44.0 

Clothing 

161.80 

47.4 

178.30 

38.1 

146.90 

79.0 


* Mean expenditures are oomputed to the nearest ten cents. 


be different enough to account for the wide range in expenditure for 
raiment by families of given type with the same income. 

It is of some interest to compare the large size of these coefficients 
of variation with similar figures from the study of the expenditures of 
three groups of Federal employees made in cooperation by the Bureau 
of Home Economics and the Bureau of Labor Statistics in the fail of 
1933. Similar data are available (1) for families of male employees in 
the professional service with incomes averaging about $3,200 including 
families of husband and wife only; husband, wife and children under 
16 years of age; and husband, wife and children under 16 years of age 
with others: for (2) families with the father in the clerical service with 
incomes averaging $1,700 and including the same family types as the 
families of professional workers; and for (3) famUies with at least one 
member in the clerical service, consisting of husband and wife only, 
both employed, family incomes averaging $3,500. 
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When the groups of expenditures for each family type as defined in 
the study of Federal employees are arranged in rank order according 
to size of their respective coefficients of variation, the arrays for the 
three samples are, with one exception, identical. The lowest variation 
is in food expenditures: housing, clothing, household operation come 
next. Variations in expenditures for personal care are about twice as 
great as in food, and except for the professional employees, expendi- 
tures for recreation vary still more. In all three of these groups as 
among the New York wage earners and clerical workers, the highest 

table ii 

AVERAGE EXPENDITURES FOR ONE YEAR. WITH THEIR COEFFICIENTS OF VARIA- 
TION: FAMILIES OF FEDERAL EMPLOYEES OF THREE DIFFERENT TYPES, 
WASHINGTON, D.C., JULY I, 1932 TO JUNE 30, 1033 


Families of Federal employees in — 


Groups of 
expenditures 

Clerioal-Administrative-Fiscal Service 
$l,500-t 1.990 basic salary 

Professional Rervice» 

S3, 000-13, 999 basic 
salary, male, sole sup- 
port of wife, with or 
without other de- 
pendents 

Male, sole support of 
wife, witli or without 
other depedents 

Female, with employed 
husband and no other 
members in family 

Mean 

expenditure 

Coefficient 
of variation 

Mean 

expenditure 

Coefficient 
of variation 

Mean 

expenditure 

Coefficient 
of variation 

Food 

^08. M 

21.70 

1617.09 


$065.46 

30 28 

Housing 

447.00 

35.76 

557.63 


593.91 

33.40 

CJothing 

143.43 

35.99 

333.08 


287.82 

43 01 

Househoid operations 

180.78 

41.77 

278.00 

44.07 

357.77 

47.83 

Personal care 

27.21 

46.34 

67.03 

48.40 

45.20 

45.35 

Hecreatioii 

05.83 

56.27 

153.10 

60.96 

137.47 

48.45 

Transportation 

106.93 

63.00 

308.82 

84.02 

266.24 

74.85 

Medical Tare 

62.48 

87,53 

125.08 

94.91 

166.79 

91.07 


variations are found in expenditures for transportation and medical 
care. Tests of the skewness of the expenditures of the professional 
employees for these groups of items show a moderate degree of skew- 
ness for all except food. The skewness of housing expenditures is most 
marked, and further analysis of these figures is in process to separate 
housing expenditures of home owners and renters whose rental pay- 
ments include heat and those whose rental payments do not include 
heat. 

The very large variation in expenditures of families of the types dis- 
tinguished in the study of Federal employees made it seem advisable 
to define family types somewhat more narrowly in the study of em- 
ployed wage earners and clerical workers. In the study of wage 
earners and clerical workers, however, no sampling device was available 
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which made it possible to control the sample, either according to in- 
come, or family type and the number of cases available at any given 
income level is not so large in the more recent wage earner investigation 
as in the Federal employees study. 

The high variability of the family expenditure data with which we 
are dealing makes it necessary to use a very sensitive measure for the 
analysis of the significance of the differences between the mean ex- 
penditures of famUies of the same income, but different type. On that 
account, with the data from the three samples of New York City wage 
earners and clerical workers described above, we have used Fisher’s 
2 test. Means were computed as follows for the expenditures for each 
group of items as follows; 

1. The mean expenditure by families of each of the three types at 
all the income levels included in the three samples. 

2. The mean expenditure by families of each type at each of eight 
income levels (i.e., 24 means). 

Deviations of the expenditure of individual families from the mean 
expenditure for the income group and family type to which they belong 
were squared and summed, and an estimated standard deviation com- 
puted based on 156 degrees of freedom. Another estimate of the stand- 
ard deviation was computed from the deviations of the means for each 
of the three family types from the mean for all family types based on 
two degrees of freedom. The natural logarithm of the ratio of these 
two standard deviations is " 2 .” Fisher has published tables showing 
the values of 2 which will be exceeded 5 times in 100 and 1 time in 100 
if there are no significant differences among the groups, in our case 
between the expenditures of the three family types. Using this method, 
the differences between the expenditures of the different family types 
for food are found to be significant; the larger families spending more 
for food than smaller families of the same income class. The difference 
between the larger and smaller families with respect to expenditures 
for transportation is also statistically significant. The distribution of 
expenditures for medical care is very far from normal and the test may 
not be a very good approximation in this case. 
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Discussion 

It does not matter particularly that the papers just read were not available 
before the meeting. The ideas of these authors in regard to family expendi- 
ture studies are fairly well known from the way they have gone about the 
investigations under their supervision. I am greatly disappointed not to hear 
Miss Kneeland’s paper^ on ‘‘Design and Purposes” for it seems to me es- 
pecially important to thresh out the matter of the fundamental purposes of 
these relatively expensive and difficult studies. Many people for many pur- 
poses of their own may make use of the published results and find them to 
varying degrees satisfactory. But it seems to me that those planning these 
investigations whether large or small should have clearly in mind their own 
major purpose or purposes, should relate their procedures of collection and 
analysis to this purpose and expect or invite criticism on the success with 
which they attain it. They might well, it seems to me, ask themselves w'hat 
purposes one can achieve by these studies, and to what degree one can 
achieve a specified purpose. They should also ask how many different pur- 
poses can be satisfactorily attained by the same study. In justifying one^s 
works, especially when large sums of money are involved and the cooperation 
of diverse groups of people is desired, there is a tendency to make large 
promises. The studies will, it is said, take the guess-work out of business, 
show families how to make ends meet, serve as a basis for planning by the 
state and by industry, disclose inadequacies in income and in consumption 
choices, enable us to revise our cost-of-living index, set up norms for the 
construction of standard budgets and disclose the “laws of consumption.” 

The moral issue raised if these promises are unredeemable does not con- 
cern us now, but the situation that results if the alleged purposes are irrecon- 
cilable, if they confuse the investigators in planning procedures of collection 
and analysis, does concern us. There is the possibility that an all-purpose 
study satisfactorily achieves no purpose. At any rate I repeat that there is 
nothing pertaining to an expenditure study that could be more profitably 
considered than its avowed purpose or purposes. Judging from many studies 
made in the past those conducting them could profitably have reviewed 
Bowley’s statement of the three purposes of all scientific statistics: establish- 
ment of averages, description of variations and solution of problems of 
causation. 

It has seemed to me that in design and procedures the wage-earners’ study 
planned by Miss Williams as a necessary step in the revision of the cost-of- 
living index of the Bureau of Labor Statistics and this later, more compre- 
hensive, nation-wide study in which both she and Miss Monroe have had a 
part move us definitely into our third epoch in the history of such studies. 
The first period was that of the latter eighteenth and early nineteenth cen- 
tury beginnings, the second dates of course from Engel who first made the 
statistician’s approach to the problem and conceived of the purpose as that 
of discovering whether uniformities existed that might be called “laws.” As 

1 lUneas prevented Mies Kneeland from reading her scheduled paper. (Ed.J 
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a statistical problem these current studies mark the beginning only of the 
second period, the first distinct advance since the work of Engel. 

It is true of course as with all other epoch-making events that here and 
there in smaller studies and in critical discussion there have been indications 
of an understanding of the nature of this problem so that it was fairly certain 
that once funds were available and under the control of the proper persons 
we would see this distinct advance. One could name names and cite refer- 
ences but this is not a history. 

Why, one might ask, have we waited seventy years to make a distinct 
advance beyond Engel? It is not, as some too quickly have said, that this 
field has been unexplored in the sense that few studies have been made, no 
data collected. The publication of the Zimmerman and Williams bibliog- 
raphy rather definitely put the quietus on this idea. Looking at that volume, 
the old tendency to say, '^Let's make a study, gives way to the question, 
“Why do we know so little after we have made so many studies?” 

Our backwardness may of course be partially explained in terms of the 
development of statistical method. As new techniques for analysis are 
developed and commonly understood they are increasingly utilized whenever 
quantitative data are collected and analyzed. But I think our fundamental 
difficulty lay in our lack of clarity with reference to the purpose or purposes 
for which we were collecting and analyzing these data. One might sum- 
marize what was necessary for advance in this field as follows: 

1. A clear understanding of the various purposes for which such studies 
should be undertaken — and for which they should not be. 

2. A willingness to concentrate upon a single purpose. 

3. An understanding of the relation between purpovse and techniques. 

4. A transfer of emphasis from collection to analysis. 

5. A command of the techniques appropriate for collection and analysis. 

The major purposes for which data on family expenditures may be col- 
lected should be differentiated one from the other since each sets up its own 
requirements for sampling, planning the schedule and analysis. One such 
possible purpose is to secure the data necessary for constructing or revising 
a cost-of-living index. In a paper read at these meetings three years ago 
Miss Wright raised various questions in regard to the requirements for such 
studies. Closely related, but to be differentiated is the study that aims to be 
purely fact-finding — to secure a record of what families of a city pf region 
are buying or using — in other words, to discover those consuming habits 
which cannot be deduced from other data available as that on production, 
sales, imports, exports, etc. 

Still another distinctive purpose is to disclose deficiencies in the families’ 
command of essential goods and services and to discover the points at which 
those deficiencies appear. This is one of the oldest and probably the most 
frequent of the avowed purposes for which such studies have been under- 
taken. Obviously, however, to accomplish this purpose the investigator has 
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a dual problem, that of securing his data and that of selecting his standards 
for appraisal. The second has all too frequently been ignored or most im- 
perfectly considered. 

Finally, as an objective of these studies is the discovery of factors that 
control consumptive choices and the relative power of each. As Lively puts 
it, it is to determine the internal laws of budgetary organization and varia- 
tion and to explain budgetary behavior in terms of associated, non-budget- 
ary variables. This objective has least frequently of all been elevated to a 
major position and the techniques adopted that would attain this end. I call 
the study for which those asked to participate in this meeting are responsible 
epoch-making because this purpose was clearly conceived and the study 
admirably planned to promote it. If the analysis of the data collected can 
be made as intelligently and thoroughly as the collection we should know 
vastly more about the laws of consumption than we have hitherto known. 

Hazel Kyrk 

University of Chicago 



MEASUREMENT OF EFFECTS OF RECIPROCAL 
TRADE AGREEMENTS* 

Bt E. Dana Durand 
United Statee Tariff Commission 

T he united states has now made some fifteen trade agreements 
with other countries under the authority of the Trade Agree- 
ments Act of 1934. Over half of these agreements went into effect on 
or before January 1, 1936, and two others went into effect early in this 
year. Already, mostly on the basis of statistics for unduly short periods 
of time, there has been much controversy as to the actual influence 
these agreements have exercised on the volume of trade. When trade 
figures for 1936 as a whole become available, they will furnish a more 
nearly adequate basis for studying those effects. 

Those Federal officials who have been active in the framing of trade 
agreements naturally await these fuller statistics with interest, not to 
say anxiety. They know that most persons, whether predisposed in 
favor of or against the tariff-bargaining program, will judge its utility 
largely on the basis of the changes in trade actually following the 
agreements. They have a keen curiosity to know whether the results 
which they had roughly forecast while working out the provisions 
of a given trade agreement, or which at least they had hoped might 
follow, have in fact taken place. Whatever may be the views of an 
American trade-agreement negotiator as regards the general issue of 
protection versus free trade, he must, in order to avoid widespread 
criticism, seek to obtain, from the foreign countries as a group, con- 
cessions at least equivalent in benefit to exporters to the concessions 
made by the United States. To accomplish this for the countries as a 
group each individual agreement must, in most cases, provide a large 
measure of such equivalence. 

Imperfect as may be changes in exports and in imports to serve as a 
measure of the benefits resulting from concessions, they are the only 
measure capable of practical application in such a way as to be com- 
prehended by the general public. Consequently the negotiator strives 
as best he can to forecast how the concessions asked and the con- 
cessions offered will affect the actual volume of trade. 

Naturally such forecasts are more or less shooting into the dark. 
No one can foresee with any close approach to certainty how much a 

* A paper presented at the Ninety-eighth Annual Meeting of the American Statistical Association, 
Chicago, lUinois, December 80, 1936. 
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given reduction in a rate of duty will affect the imports of the product, 
even if no new causal factor in the importing or the exporting country 
interferes with the logical outcome. A reduction of 50 per cent in one 
rate, which is the maximum reduction the United States can make 
under the provisions of the Trade Agreements Act, may have less 
effect than a much smaller reduction in some other rate. Although the 
trade negotiating committees have before them practically all per- 
tinent statistical information which exists concerning the various com- 
modities under negotiation, this information by the nature of things 
can never be sufficient to permit accurate prognostication. 

It is of course necessary, when a trade agreement is first made public, 
for the Government to put out statistics of some sort bearing on the 
relative importance of the concessions granted and the concessions 
received. The obvious, if not indeed the only possible, thing is a table 
showing for some past year or years the value of the imports into the 
United States, from the other contracting country and from the world 
as a whole, of each import commodity affected by the agreement, and 
the value of the imports into the other country, from the United States, 
of each commodity on which a concession is obtained. These figures 
are combined into various group totals, distinction being made es- 
pecially of (a) commodities on which duties are reduced, (b) those on 
which existing duties are bound against increase, (c) those the con- 
tinued free entry of which is bound by the agreement, and (d) those 
on which the concessions (chiefiy by foreign countries) relate to quotas 
permitted entry. In addition the effort has been made in some cases 
to compare the average percentages by which the rates of duty on the 
two sides have been reduced. 

In computing both the value of the trade affected by concessions, 
and the average percentage of reduction in duties, much of course de- 
pends on the year or years selected as a basis for the data. For example, 
in the ca.se of the trade agreement with Canada, import figures were 
given for the two years 1929 and 1934. On the basis of the reported 
imports of 1929 from Canada into the United States, articles on which 
the duties were reduced by this country under the agreement ac- 
counted for 16.6 per cent of the imports, whereas on the basis of the im- 
ports of 1934, disregarding whiskey, the proportion was only 7 per 
cent. Lai^ely by reason of the increases in duties in the United States, 
there had been a much greater decline between 1929 and 1934 in the 
imports of the dutiable articles affected by the agreement than in the 
imports of other dutiable articles and of free articles. Whiskey, on 
which the duty was cut 50 per cent, must be disregarded in this com- 
parison because there were no reported imports of whiskey in 1929 
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although doubtless large quantities were smuggled in. A similar though 
less marked disparity between the two years compared appears in the 
corresponding percentages relating to imports from the United States 
into Canada. So, too, the average percentage of reduction in duties by 
the Canadian agreement, if weighted at all, will appear considerably 
different according as weighted by the imports of these years respec- 
tively. Thus the reduction in the United States duty on cattle would 
have much influence on such an average if weighted by the imports 
of cattle in 1929, but would have very little influence if weighted by 
the small imports of 1934. 

Turning now from the problems of prognostication to the problems 
of analysis of actual post-agreement trade statistics, we naturally find 
the latter the easier, but still far from easy. 

This paper aims to discuss statistical methods and not economic 
principles or public policies. The economist need not be reminded that 
the effects of a change in imports of a given commodity, or of com- 
modities in general, are many and complex. A statistician might well 
undertake, if the data were obtainable, to present, for each commodity 
on which the United States has reduced the duty by a trade agreement, 
statistics not only of changes in the quantity of imports but also of 
changes in the unit prices of the imported articles, in the prices of 
competing domestic products, in the output of the domestic industry, 
in its profits, and in the wages of the workers. It would remain for the 
economist to appraise the relative significance of the several changes 
disclosed by the data, to study the complex of causes (in large part not 
revealed directly by the statistics relating to the particular ct)mraodity 
itself) which have brought about the.se changes, of which the reduction 
of duty may be by no means the most important, and finally to form 
some judgment as to the magnitude of the total benefits and of the 
total injuries — if injuries there be — resulting from that part of the 
change in imports which can be attributed to the reduction in the duty. 
Unfortunately in the case of most commodities the statistician can 
provide by no means all the requisite data for such thoroughgoing 
analysis, and even if all the data were available the economist would 
find it hard to draw definite conclusions. ' 

The di£5culties above outlined arise even when only a single com- 
modity is under consideration. To attempt to generalize concerning a 
large number of commodities as a group is to multiply the difficulties 
almost geometrically. As a matter of fact, from the practical stand- 
point about all that can be done as regards the general effects of a trade 
agreement involving any considerable number of commodities is to 
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present, in adequate fashion, the statistics of the changes in inter- 
national trade itself. 

It should be borne in mind, however, that in the case of most of the 
trade agreements some of the concessions are such in nature that they 
have no tendency to increase trade, their purpose being rather to fore- 
stall possible measures which would decrease trade. I refer to bindings 
of existing duties against increase and bindings of continued free entry 
of specified commodities; the latter may relate to a larger value of 
trade than all other conces-sions combined, as was the case, for example, 
with the conces.sions of the United States to Canada. It is important 
that in considering the advantages or disadvantages of a trade agree- 
ment, due weight should be given to the values of such bindings. 

In judging the significance of these bindings, it must not be forgotten 
that between 1930 and 1935 there was pretty much throughout the 
world a tendency toward higher trade barriers — toward smaller free 
lists, increased duties, and new and more severe quantitative restric- 
tions. There is, of course, no po.ssible method of calculating statistically 
the degree of probability that, in the absence of the bindings of the 
several trade agreements, unfavorable action affecting the commodities 
concerned would have been taken by our own country or by the other 
contracting countries. Still less is it possible to make any guess as to 
how greatly any unfavorable action would have reduced trade. The 
probability of injury to trade was doubtless small in the case of some 
of the commodities now protected by bindings, but with respect to 
others it was fairly large, if not very large. 

The importance attached to bindings of free entry is well illustrated 
by the trade agreements with Brazil, Colombia, and Guatemala, the 
imports from all three of which are dominated by coffee, a free com- 
nmdity. There was little room for concessions on the part of the United 
States with respect to dutiable commodities from these countries. 
Each of them, however, was willing to make important reductions in 
duty on American goods in exchange for the binding of the continued 
free entry of coffee, knowing that the imposition of a tax on coffee for 
revenue purposes was by no means improbable and that a tax might 
materially cut down the trade. 

It should be noted in this connection that the true benefit of rate 
reductions and quota increases provided by a trade agreement may be 
greater than the mere difference between the old and the new rates or 
quota limits. In the absence of an agreement, rates might have been 
made still higher and quota limits still lower. 

In assessing the results of any trade agreement, a majority of men 
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in the street, and of men in high public places as well, will hold that — 
apart from the value to be assigned to bindings of existing customs 
treatment — ^the United States has made a good bargain if the increase 
in the exports of concession-articles has been greater than the increase 
in imports of concession-articles; the more thoughtful, of course, will 
have in mind that part of the increase which can be attributed to the 
concessions. Where the reverse situation appears the bargain will be 
considered a bad one, especially if the imported articles are competitive 
with domestic products. To be sure, there are many persons who 
weigh the results by different scales. One who has a strong leaning 
toward freer trade, on general grounds or merely because of the posi- 
tion of the United States as a creditor nation, may rejoice as much over 
an increase in imports as over an increase in exports — possibly even 
more. On the other hand, the extreme protectionist, viewing any im- 
portation of competitive articles as a direct injury to our national 
economy, may consider a trade bargain bad even if increase of imports 
is less than that of exports. Some prophets of isolation and national 
self-sufficiency may look upon increase either of imports or of exports 
as a disadvantage to the country. 

The statistician as such is under no obligation to discuss these more 
general aspects. He has only to determine as accurately as possible the 
changes that have actually taken place in imports and exports of con- 
cession-articles, and so to analyze trade statistics as to throw as much 
light as possible on the causes of these changes, disentangling the in- 
fluence of the trade agreement from the other causal factors at work. 
Some of the specific difficulties and problems which here confront him 
may now be taken up. 

At the outset arises the question whether one should compare the 
imports, from all countries, of the articles on which the United States 
has made concessions with the exports, to the particular foreign 
country party to the agreement only, of the articles on which the 
foreign country has made concessions; or whether the import figures 
compared should relate only to imports from the other contracting 
party. 

Perhaps the most vigorous attack of the opponents of the trade 
agreements program has been leveled at the practice on our part of 
generalizing to all countries (save such as the President excepts on the 
ground of discrimination against us) the benefits of 'any concession 
made to a particular country in a trade agreement. It is argued that 
this practice necessarily means loss to the United States because as 
regards the imports from third countries we give something for 
nothing. Persons who hold this opinion would naturally insist that 
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imports from all countries should be compared with exports to the par- 
ticular country party to the agreement. The sponsors of the trade 
agreement program, of course, declare emphatically that this position 
is fallacious. They urge that we do get something in exchange for ex- 
tending concessions to third countries. They point out that not merely 
does each of the trade agreements made under the new act provide for 
mutual most-favored-nation treatment, but that we already have 
most-favored-nation treaties with many other countries. The pledge to 
us of most-favored-nation treatment means that any reduction in 
duties which the foreign country may make in the future, whether by 
autonomous action or by agreement with some third country, will be 
extended to us. It is urged that if we did not extend to a given country 
the benefit of the concessions we make under the Trade Agreements 
Act, it would be at once in position to terminate its most-favored- 
nation pledge to us. As regards countries with which we have no most- 
favored-nation agreements, some in fact give us the benefit of any 
concessions they make to third countries, and with others it is hoped 
to make most-favored-nation arrangements in the future. 

Without necessarily taking sides in this controversy, it must be self- 
evident that any analysis of the effects of a trade agreement should 
show separately the imports from the other contracting party and 
those from all other countries. This distinction is of much interest to 
those engaged in the trade agreement program themselves. Naturally, 
in framing a trade agreement with a given country the United States 
aims in general to make conces.sions only on articles of which that 
country is the largest, if not the overwhelmingly dominant supplier, 
being thus in position to get as much as possible directly, and not 
merely indirectly, in exchange for its concessions. How far, as a matter 
of fact, the United States, in making a given trade agreement, has 
achieved this object may be revealed by comparing changes in our 
imports of the concession-articles from the other contracting country 
with those in our imports of them from third countries. 

In this connection mention must be made of the errors which some- 
times arise with respect to the true country of origin of imports. On 
account of indirect trade movements, the imports accredited to a 
given country may often overstate or understate the true contribution 
of that country to the trade. Although the margin of error in this re- 
spect is less marked in import than in export statistics, it is such in the 
case of certain commodities and certain countries as to make caution 
necessary in interpreting the changes in imports from the several 
countries following a given trade agreement. This difficulty is likely to 
be enhanced by the fact that the United States Department of Com- 
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merce is just now changing its s3rBtem of recording the countries from 
which imports are received. Hitherto they have ordinarily been cred- 
ited to the country from which the goods were consigned, which may 
or may not be identical with the country of origin. Hereafter the effort 
will be made in all cases to credit them to country of origin. This 
change in practive is likely in some cases to complicate comparison 
between pre-agreement and future post-agreement imports by coun- 
tries. The difficulty could be largely eliminated if the Department of 
Commerce should be able, for the next two or three years, to present 
import data on both these bases. 

The balance between concessions granted and concessions received 
may be measured by comparing either the percentages of increase in 
imports and exports or the absolute amounts of increase. Different 
persons will differ as to which is the proper basis. 

While the trade of the United States with some countries is not far 
from balanced, with many countries there is normally a decided excejss 
of exports over imports, and with a considerable number a decided 
excess in the opposite direction. Most persons in the United States, 
whether in government authority or otherwise, who have given any 
thought to this matter, look upon these so-called favorable or un- 
favorable balances of trade with individual countries as more or loss 
natural and a subject for neither satisfaction nor dissatisfaction. They 
stress the idea that under the normal working of geographic and eco- 
nomic influences trade balancing will largely be multiangular. On the 
other hand, many foreign countries, particularly during recent years, 
have laid great stress on so-called bilateral balancing of trade; they 
consider it a grievance if their exports to a given country are materially 
less than their imports from it. 

A person who considers lack of bilateral balances in trade as entirely 
natural might readily hold that in the case of a trade agreement with 
a country to which we usually sell more than we buy from it, we ought 
to expect a percentage increase in our exports to that country more 
or less equal to the percentage increase in imports from it, and thus a 
greater absolute increase. On the other hand, a foreign negotiator rep- 
resenting such a country, who views a balance unfavorable to his coun- 
try as an injury, if not an injustice, may scarcely be satisfied even with 
equality in absolute amount of increase in trade; he would wish greater 
absolute increase on his side which will more nearly equalize the trade 
in the two directions. 

The statistician as such need not discuss this question, but it be- 
comes important that he should give equal prominence to absolute 
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increases, and to percentage increases in his statistical analysis of post- 
agreement trade. 

It is obvious that in seeking to measure statistically the effects of 
a trade agreement on exports from the United States, use must be 
made not merely of our own figures for exports from this country to 
the other contracting country but also of that country’s statistics of 
the imports into it from the United States. In the first place, the dif- 
ficulty already mentioned, with respect to the margin of error as to 
country of origin of imports, is still more serious as regards country 
of destination of exports; the statistics of the foreign country may 
show much more truly the movements of the trade from the United 
States to it than do the American figures. In the second place, as more 
fully pointed out later on, the foreign statistics may throw light on the 
causes affecting the exports in question which cannot be gained from 
any analysis of our own export statistics. Finally, and particularly im- 
portant, is the fact that the definitions of commodities in our export 
statistics may not conform to the definitions in the import statistics 
of the other contracting country. Concessions by the foreign country 
are, of course, expressed in terms of its own tariff (sometimes modified 
by the agreement itself to meet the particular situation). It may be 
quite impossible on the basis of our classifications to determine what 
changes have taken place in the movements of certain commodities 
on W'hich the foreign country has actually made concessions. 

There remain a group of problems which have to do with the 
methods of arranging and analyzing tra<ie statistics in such a way as 
to permit the influence of the trade agreement to be distinguished, at 
least approximately, from that of other causal factors. The tendency 
of a reduction in duty to cau.se an increa.se in imports of a given com- 
modity may be more than offset by some countervailing influence; 
conversely an actual increase in the imports may be chiefly due to 
some other cause than duty reduction. Three influences of domestic 
origin, which are at work today in the foreign trade of the United 
States, are particularly powerful — devaluation of the dollar, the marked 
increase in general industrial activity, and the effects of drought. 
Variotis new causal factors of importance are present also in many of 
the foreign countries with which we trade, including among others 
revolutions and currency revaluations. The world is far from being in 
a static condition or a condition of normal trend. 

To give his fullest aid in throwing light on the effects of recent agree- 
ments the statistician would have to supply to the public not merely 
properly analyzed data of imports and exports but a mass of statistics 
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bearing on these other causal factors — data regarding production, es- 
pecially of crops, price levels, gold movements, international invest- 
ments, exchange rates, and what not. To enter further into discussion 
of this wider field would, however, expand the limits of this paper too 
far. Adequate analysis of the statistics of trade itself, independently 
of statistics of other economic phenomena, can do a good deal toward 
segregating the effect of trade agreements from that of other causes. 
The following discussion relates to methods of ascertaining the effects 
of those concessions of a trade agreement which involve reduction of 
duties or increases in quotas. As already stated, the statistics of trade 
cannot by the nature of things measure the effects of bindings of the 
existing status. 

In the first place, it is evident that hasty conclusions should not be 
drawn from general totals without adequate breakdown by com- 
modities. Changes in the trade in a few articles, possibly in a single 
article, may dominate in bringing about the changes in totals for a 
large group. Especially in cases where there is reason to believe that 
these major articles have been strongly affected by causes other than 
trade agreement concessions, it is essential to consider the data for 
them separately. It may readily prove that, when the figures for some 
one or few commodities, wherein other causal factors have been more 
powerful than the trade agreement, are deducted from the aggregate, 
it will be possible to draw from the remaining total fairly definite con- 
clusions as to the effect of the concessions. 

In the second place, no sound conclusions can be drawn from sta- 
tistics for commodities on which duties have been reduced or quota 
limits raised without comparing the changes in these with the changes 
in other commodities entering into the trade with the given country.* 
Nor is it sufficient merely to deal with totals for such unaffected com- 
modities; major individual items must be separately studied. It might 
transpire, for example, that although the exports from the United 
States to the other country of articles not affected by concessions had 
increased as much as or more than the exports of articles affected by 

• Dr. Fatter in hie ^souaaion of this paper rightly pointe out that trade between the two oontroeting 
countries in commodities not covered by duty reductions may be increased as tbe result of the agree- 
ment, the a^ed buying imwer of country A from larger exports of articles on which country B has 
lowered duties being us^ in part for additional purchases from country B of articles on which country A 
has made no reduction in duty. Nevertheless if the duty reductions were really effective, Uie increase in 
trade in articles affec^ by them would be expected, always of course in the absence of counteracting 
causes, to exceed the increase in trade in other articles. As pointed out in the text, due regard must al- 
ways be given to other causes affecting the trade, but comparison of data for articles and groups of ar- 
ticlw subjwt to duty reductions with the date for other articles must apparenUy be the beginning of any 
study of the effect of the trade agreement. It may be added that the conceesions made by the two 
countow to one another may also favorably affect their trade with third countries, quite apart from the 
wmt of the extension of the concessions themselves to such third countries under the mosMavored- 
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concessions, yet that this was attributable solely to extraordinary in- 
creases in some few of the unaffected items, the special causes of which 
might perhaps be ascertainable. 

In the third place, as regards the effect of a given trade agreement 
on our exports to the other contracting country, it is essential to make 
comparison with our exports of the same articles to third countries. 
Even, however, if it were found that exports to the country granting 
the concession had increased no more than exports to other coun- 
tries, this fact would not necessarily prove that the concessions had 
been ineffective. Other causes may be at work tending to increase ex- 
ports to third countries more than exports to the contracting country. 
Statistics of exports of articles not affected by concessions may throw 
light on such possible causal factors. 

Obviously United States statistics should not be relied on exclu- 
sively, or even chiefly, in judging the causal effect of the concessions 
obtained for our exports. The import statistics of the foreign party to 
the agreement should be studied, comparing its imports of concession 
commodities from the United States with its imports of them from 
other countries, and comparing concession with non-concession ar- 
ticles in its import trade. 

Of course, if the foreign country follows the practice, which the 
United States itself follows, of extending the benefit of any concession 
which it makes in a trade agreement to all other countrit^s (or to many 
other countries by reason of most-favored-naiion agreements), a con- 
cession to the United States will not tend particularly to increase the 
share of the imports of the commodity in question which is supplied 
by the United States. Where conce.s.sious are not so extended, however, 
the statistics of the foreign contracting country as to the origin of its 
imports may throw direct light on the effects of the concession. More- 
over, the concession to the United States may itself have represented 
the removal of a discrimination against us in the rate of duty. This 
was the case with^great numbers of concessions in the Canadian agree- 
ment. The grant by C'anada to this country of all the lowest rates 
payable by any non-British country (or of still lower rates than had 
previously applied to any such country) meant the wiping out of a 
multitude of differentials previously existing in favor of most other 
important non-British countries, and, as regards many commodities, 
a reduction in the differentials against us in competition with British 
countries themselves.* In cases of this sort also the foreign statistics 


* Some of the original gain to the United States in this latter respect was withdrawn by subsequent 
Canadian legislation reducing certain of the British preferential rates on articles the rates on ahioh to 
the United States had been reduced. 
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will, of course, tend to show whether the United Slates has gained 
relatively to other supplying countries as the result of the concessions 
granted to it. Again where, as in the case of several of the recent trade 
agreements, concessions granted by the foreign country to the United 
States relate to quota limitations on imports, comparison of changes 
in its imports from the United States with changes in its imports from 
other countries is essential to understand the effects of the agreement 
on our trade, particularly if concessions of this sort had been in the 
nature of removing discriminations in quota allocations previously 
existing. 

A general analysis of the import statistics of the foreign party to the 
agreement, relating not merely to articles affected by concessions but 
also to other articles, and relating to imports not only from the United 
States but also from other countries, may readily disclose causal fac- 
tors at work within the foreign country tending to increase, or to de- 
crease, its imports in general, and thus may help disentangle the par- 
ticular effect of the concessions granted to the United States in the 
trade agreement. 

In the use of the trade statistics of foreign countries to measure the 
effects of our trade agreements with them, special caution must be 
exercised with respect to the influence of changes in exchange rates 
on the significance of value figures expressed in foreign currencies or 
converted from such currencies. I am not here referring to the tend- 
ency of variations in exchange to stimulate or to check international 
trade, a matter which of course needs to be considered among the 
causes determining actual trade changes; our own statistics both of 
imports and of exports are of course affected by this cause. What is 
here specially involved is the interpretation of foreign statistics of 
value of trade. The United States, for example, has made trade agree- 
ments with the Netherlands, Switzerland, France and Belgium, among 
other countries. All four of these countries have devalued their cur- 
rencies since the agreements were made, and this action may not 
merely have an absolute effect on the trade with the United States in 
both directions, but may likewise tend to confuse the interpretation of 
their value figures of imports and exports. 

The last point which the limits of time will permit me to mention is 
this; The statistician, in order to afford a proper basis for determining 
the effects of a trade agreement, must not be content to compare 
merely the figures for a given period immediately following the trade 
agreement with the figures for the last corresponding period preceding 
it. Regard must be given also to the antecedent trends, the more so 
because, with the rapid changes in domestic and foreign economic con- 
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ditions during the years 1933-35, these trends were often conspicuous. 
An increase during the period following the agreement over the im- 
mediately preceding period may have different significance according 
as the trade had been tending upward or downward before. Obviously, 
in considering these longer trends all the precautions against misin- 
terpretations which have already been mentioned must be taken. 

It may seem that with so many complexities in the use of trade 
statistics there can be little hope of drawing from them any conclusion 
worth while with respect to the effect of the recent trade agreements 
upon the volume of our import or our export trade. This conclusion, 
however, is unwarranted. Although in the case of many of the trade 
agreements sufficient figures have not heretofore been available to 
justify very definite conclusions, one may reasonably expect that after 
more time has elapsed it will be possible from trade statistics to form 
at least approximately correct judgments with respect to the influence 
of most of these agreements. In some cases the results are likely to be so 
marked that even superficial analysis will disclose them fairly well. In 
other cases, however, fairly extended and thoroughly conscientious 
analysis will be essential. It is to be hoped that a number of economists 
and statisticians outside the Government, especially those whose con- 
nections are such that there can be no question of having an axe to 
grind, will give thorough study to this subject. Some government em- 
ployees who undertake such analyses presumably are not free from 
bias and even the most objective studies by Government agencies may 
be suspect in some quarters. 

Discussion 

With the larger part of Dr. Durand\s paper I am in full agreement. His 
painstaking analysis of the complex problems involved in measuring the ef- 
fects of a trade agreement should do much to reduce the output, but improve 
the quality of the statistics which the public are asked to accept as evidence 
of the success or failure of the Trade Agreements program. 

My principal critical comment is that Dr. Durand has set himself a prac- 
tically impossible task when he tries to measure the benefits of an agreement, 
without bringing into the analysis any preconceptions in regard to interna- 
tional trade that might seem to be tainted by free trade or protectionist 
views. One cannot measure the effect of a reduction of duties, either by this 
country or some other country, without implicitly introducing some assump- 
tions in regard to the operations of international trade. I appreciate Dr. 
Durand^s position as a government official. But it seems to me that in a con- 
scientious effort not to appear in the role of a pleader for the Trade Agree- 
ments program, he has set up unduly strict standards for judging the agree- 
ments. In his desire not to bring in a bias in favor of the agreements, he has 
presented a technique of analysis that involves too narrow a conception — a 
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conception generally associated with high protectionist thought — of the 
ramifications of international trade. Almost inevitably, on the basis of his 
analysis, a number of agreements will be judged failures in the eyes of the 
public, even though the highly mercantilist objective of the Act — the stimu- 
lation of exports as much or more than imports — is achieved. 

Dr. Durand’s analysis deals primarily with measuring the effects of a single 
trade agreement, upon the trade between the two countries concerned, in 
the articles covered by the agreement. I question two practices in his tech- 
nique in the measurement of the effects of an agreement: (1) the limitation 
of the analysis of the benefits of the agreement for American exporters to 
articles covered by the agreement, and (2) the treatment of articles bound 
on the free list or at the existing rate of duty. 

The Belgian agreement covered a wide variety of articles, both exports 
and imports, but it touched only about one-third of our exports to Belgium, 
and about one-fourth of our imports from Belgium. An increase of $5,000,000 
in imports of Belgian articles covered by the agreement and $1,000,000 in 
articles not covered by the agreement will give Belgium $6,000,000 more to 
spend somewhere than they had before. Without introducing any extraneous 
influences — such as drought or industrial revival — ^it is not only possible, but 
probable that with existing demand schedules on the part of Belgian im- 
porters, more than $1 ,000,000 of that $6,000,000 would be used in purchasing 
American articles not covered by the Agreement. There is nothing unrea- 
sonable in the assumption that exports to Belgium would increase $6,000,000 
as a result of our increased imports from Belgium but that $3,000,000 of this 
sum would be in concession articles and $3,000,000 in other articles. If I in- 
terpret Dr. Durand correctly, the statistician would be forced to conclude 
that the Belgian Agreement had materially stimulated our imports from 
Belgium, as imports of articles on which concessions were granted increased 
five times as much as imports of articles on which no concessions were 
granted, but that it had very little effect upon our exports to Belgium, as 
American exports on which no Belgian concessions were made increased as 
much as exports on which Belgium had made concessions. Any attempt to 
measure the results of a Trade Agreement, and the “relative importance of 
the concessions granted and the concessions received,” by considering only 
the changes in trade of articles on which concessions^ were made, is at best 
of doubtful value. 

Another defect in the statistical measurement of the “benefits resulting 
from concessions” arises in the treatment of articles bound on the free list. 
In a great many cases, both in the United States and abroad, articles bound 
on the free list are ones which had been there for years and which would 
probably remain there, trade agreement or no trade agreement. To picture 
the United States as making sacrifices when it agrees to bind coffee, silk, or 
rubber on the free list hardly squares with the realities, even on the basis of 

* Contrary to what appears to be a general belief, the term "concession* does not appear in the 
Trade Agreements Act. But critics as well as Administration spokesmen have chosen to use it constantly 
in their discussions of the various agreements, despite the minl wAHing implication that a country is doing 
a favor when it consents to receive goods and is reemving a favor when it is allowed to get rid of goods. 
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a highly protectionist view of American foreign trade. Since the Tariff Act 
of 1890 the “untaxed breakfast table” — with due concessions to the beet 
sugar interests — and the free admission of raw materials — with due recogni- 
tion of the political power of the woolgrowers — have been as much a part of 
the American protective system as have been the duties on textiles and steel. 
We know this out of the mouths of arch-protectionists themselves. Yet in a 
number of trade agreements the “concessions” made by the United States 
have consisted largely in the binding of articles on the free list, inasmuch as 
practically all of our imports from those countries were already on the free 
list — approximately 97% in the case of Guatemala, 99% in the case of Costa 
Rica and Honduras, 94% in the case of Colombia, 90% in the case of Brazil. 
If an analysis of the effects of, sa}*", the Costa Rican agreement, is made and 
these duty free articles are included in the analysis, the resulting “effect” of 
the agreement and the estimate of the “relative importance of the conces- 
sions” will be very different than if we onl 3 »' include those articles on which 
the duty is reduced. 

American cotton is on the free list in most countries. In the trade agree- 
ment with Belgium our cotton was not bound on the free list, but it has been 
in other agreements and it mRy well be in future agreements. Assume that 
in the case of a countr}*^ — let us call it Europa — which purchases about as 
much cotton as Belgium, the binding of cotton were the principal concession 
made to the United States. Including the bound cotton as a concession ar- 
ticle in the Europa agreement, the statistical analysis might show the agree- 
ment advantageous to the United States. Were cotton not bound on the free 
list the analysis might show the agreement disadvantageous to the United 
States, even though American cotton remained on Europa's free list. The 
statistical measurement of the effect of an agreement in terms of the value of 
the “concessions” is going to depend in a good nian^' cases on the vagaries 
of negotiation, which result in the mentioning or ignoring in the agreement 
of articles which would have remained on the free list under any condi- 
tions. 

A point basic to the whole question of policj^ under the Trade Agreements 
program is the wording of the Act. Dr. Durand’s emi)hasis on the necessity 
of securing benefits to American exporters in clearly in accord with the intent 
of the Act. The Act represents a step toward a more liberal commercial 
policy. It recognizes that there is a relation between exports and imports, 
and it envisages this relation and on a world wide, and not merely on a bi- 
lateral basis. To anyone who has followed American tariff debates, this is 
almost an epoch making advance in American thinking. But there is no rec- 
ognition in the Act of the existence of invisible items, and the plain implica- 
tions of its words are that the benefits of foreign trade are found in the ex- 
ports, and that the imports are simply a necessary price that America must 
pay for the privilege of selling goods. The only purpose for which the Presi- 
dent may lawfully enter into agreements is “expanding foreign markets for 
the products of the United States.” Under a strict construction of the Act, no 
account may be taken of any invisibles: the fact that a country or its citizens 
owe large sums in the United States, and that the more liberal American 
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tariffs would facilitate payment on these debts could not be considered in 
making the agreement, for this would be affording "market opportunities for 
foreign products in the United States” for a purpose other than the expan- 
sion of American exports. No agreement could consider the existing gold 
situation in the United States, by creating "market opportunities” in the hope 
that increased commodity imports would facilitate the export of gold, or at 
least stop the influx of gold. We have the paradox that the more successful 
the program is in helping an adjustment of our trade to our international 
position, the greater the grounds that critics have to charge that the Act has 
been violated by the framing of agreements which permitted imports to en- 
ter for a purpose other than the development of exports. 

I do not criticize the Administration for the wording of the original Act; 
public opinion, no matter how misguided, is a potent force. That explains 
the paradox, but it does not remove it. The Administration may leave the 
wording of the Act unchanged when it comes up for extension in 1937, and 
simply ignore any criticism that its purpose is not being strictly carried out. 
Or it may change the wording so that the adjustment in the international 
economic position of the United States may be taken into account, and thus 
face the criticism that the Trade Agreements Act is being amended in the 
interest of foreign labor and Wall Street bankers. I leave it to those who are 
experts in public opinion and in the strategy of Congressional legislation to 
tell which is the better policy of dealing with the paradox which exists. 

I concur heartily with Dr. Durand’s closing remarks that we will need 
"extended and thoroughly conscientious analysis” of the operation of the 
various agreements. But I would like to raise the question whether analysis, 
no matter how conscientious or careful, will be helpful in determining larger 
questions of policy unless it is backed by a pretty fundamental philosophy — 
theory, if you will — of international economic relations on the part of the 
American public. 

There is a specious appeal in the idea of statistical analysis divorced from 
any preconceptions of theory. To approach the problem of the trade agree- 
ments without a recognition of the international economic position of the 
United States, without a philosophy of international trade and finance, is as 
futile as to approach the problem of heart disease without having any ideas 
in regard to the circulation of the blood. The technical statistical analysis 
must be implemented in public discussion by attention to the triangularity 
of trade, the role of current invisibles, international debtor and creditor posi- 
tions, and by a willingness to face the question whether imports are a good 
thing in themselves or only an unfortunate price that must be paid for the 
privilege of exporting. Unless this is done statistical analysis of the trade 
agreements, no matter how technically competent, will produce nothing but 
sterile debate, and will muddy still further instead of clarifying the waters of 
American thinking on international trade and finance. To implement this 
analysis is the special responsibility of the academic economist, and of the 
banker, the business man and the journalist with economic vision. 

Frank Whitson Fetter 


Haverford College 



STATISTICAL METHODS IN BALANCE-OF- 
PAYMENTS ESTIMATES* 

Bt Amos E. Tatlor 

Bureau of Foreign and Domestic Commerce 

I N iNTBODtJCiNG the first ofiicial statement* on the balance of pay- 
ments of the United States, former President Hoover, then Secretary 
of Commerce, explained the importance of the compilation as follows: 

A full comprehension of the invisible items and their approximate value 
is not only of profound importance in assessing our international balance 
sheet, but no sound conclusion can be made concerning the effect of foreign- 
trade movements upon our credit structure or upon the ability of foreign 
countries to purchase our commodities or to pay their debts, or upon ex- 
change rates, or upon the movement of gold, or the ultimate trend of price 
levels compared with those of other nations without some comprehensive 
balance sheet including the invisible items. 

The sudden shift of the United States from a net debtor to a net 
creditor position during the World War and the inevitable international 
economic readjustments which followed directed special attention to 
our statistics of international commerce, and emphasized the need for 
detailed examination of our so-called invisible trade including interna- 
tional security transactions. In 1919 the Harvard University Commit- 
tee on Economic Research published the first* of a series of studies 
which prepared the way for the C’ommerce Department’s annual com- 
pilations which have appeared without interruption since 1922.* 

A nation’s balance of international payments has been briefly de- 
fined as “an itemized account of the commercial and financial transac- 
tions conducted, within a stated period of time, by all the people of 
that nation with the people of all other nations.” No brief definition 
can possibly be entirely satisfactory if it is to cover all the ramifica- 
tions of international intercourse. It cannot be said that every minor 
element in the reported statisitics is literally either a commercial or a 
financial transaction. For example, such charitable contributions as 

* A paper proHented at the Ninety-eighth Annual Meeting of the American Statistical Association, 
Chicago, Illinois, December 30, 1936. 

* The Balance of International Paj/mente of the United States in t9SS. United States Department of 
Commerce, Trade Information Bulletin No. 144, September 14, 1923. 

> Bullock, Charles J., Williams, John H., and Tucker, Rufus, "The Balance of 'Frade of the United 
States," Retiew of Economic Statistics, July, 1919, pp. 216-264. 

* The Harvard Committee’s subsequent studies covered the years, 1919, 1020, and 1021, respec- 
tively, and appeared under the following titles: Vanderlip, Frank A., and Williams, John H., “The 
Future of Our Foreign Trade,” {Review of Economic Statistics, Supplement, April, 1920, pp. 1-28); 
Williams, John H., “The Balance of International Pajrments of the United States for the Year 1920,” 
{Reniew of Economic Statistics, Supplement, June, 1921, pp. 160-212); Williams, John H., “The Balance 
of International Pasrments of the United States for the Year 1921,” {Review of Economic (Statistics, 
July, 1022, pp. 201-214). 
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are made by American agencies to recipients abroad in the form of 
merchandise involve transactions which are reflected in the interna- 
tional balance and yet require no international exchange operations. 
Since it is frequently impracticable to eliminate the recorded export 
value of such merchandise from the oflicial foreign trade statistics for 
entry in the balance of payments, it becomes necessary to make allow- 
ance accordingly for the value of such contributions in the appropriate 
“invisible import” account which covers all remittances and contribu- 
tions whether or not effected through the international transfer of 
funds. This distinction, however, applies merely to one of numerous 
details which constantly arise, and we need not pursue the point fur- 
ther in a discussion of the statistical aspects of balance-of-payments 
methodology. 

The balance-of-payments statement is, strictly speaking, a “balanc- 
ing” of payments statement in which total receipts or “credits” are 
necessarily equal to total payments or “debits.” Since it contains some 
outward similarities to both a corporate balance sheet and a corporate 
income statement, the statistical data contained therein have readily 
lent themselves to misinterpretation and to direct use for the advocacy 
of opposing commercial and financial policies. Since the balance neces- 
sarily deals with the movement of cash funds or the offsetting credit 
equivalents, it obviously carries no record of losses on investments as, 
for example, the discounts at which American banks have in recent 
years found it necessary to liquidate German mark payments on out- 
standing Standstill credits. The desirability of supplementing balance- 
of-payments estimates with a statement showing the international in- 
vestment position of the United States and, if possible, the changes in 
this position from one period to another, is apparent. This must not 
be confused, however, with the itemization of the aggregate cash claims 
which a country accumulates in a given period of time against the rest 
of the world or with the transactions through which those claims are 
met. 

Some of the more important estimates in the international balance 
are the tourist items which are based on questionnaire sampling. 
Others represent the aggregate of data reported by individuals or in- 
stitutions and comprising all the transactions which fall within the 
definition of a specific item. Again, in various instances data reported 
previously by oflicial agencies are employed for balance-of-payments 
entry, although frequently important adjustments of such reported 
figures must be made for the purpose of final entry. Frequently certain 
items are the net result of all of these approaches. Owing to the hetero- 
geneous nature of the data involved and the importance of inductive 
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analysis, statistical procedure becomes of paramount importance in 
any attempt to assess the accuracy and reliability of the final state- 
ment. The various classes of international transactions differ widely 
in adjustability, as well as in their ultimate effects on each other. Gold 
movements may, for instance, result from the lack of balance between 
the value aggregates of the respective trade and service transactions, 
or they may represent the convenient medium through which fright- 
ened capital flees across international frontiers. 

No official data on international commerical or financial transactions 
are available which do not at least theoretically require adjustment for 
balance-of-payments purposes. In the use, however, of such statistics 
as gold and silver exports and imports and United States government 
receipts on war-debt account only minor errors are involved. Possible 
discrepancies in the imports of gold and silver may arise from year-end 
variations between the respective dates of customs entry and actual 
settlement (expecially the postponed payments representing from two 
to ten per cent of the value of the individual shipments) and from 
minor errors in import entries covering ore importations. Official data 
on war-debt receipts during several years in the late 1920^s w^ere slightly 
excessive for balance-of-payments entry because of the discount at 
which debtor governments were able to purchase United States govern- 
ment bonds acceptable at par under the debt funding agreements. 

The official statistics on merchandise exports and imports require 
numerous adjustments for balance-of-payments entry.^ These adjust- 
ments involve deductions from, and additions to, the reported data 
as well as numerous changes due to terms of sale, credit losses, fluctua- 
tions of exchange rates, erroneous customs entries, undervaluations 
of goods subject to ad valorem duties, overvaluations of certain classes 
of duty-free goods for bookkeeping convenience, additions to invoice 
entries for duty purposes, etc. Certain of these adjustments (for ex- 
ample, sales of bunker fuel to foreign vessels) can be made without 
difficulty because of the availability of accurate data. Others are based 
on inductive analysis and may or may not be reasonably correct. In a 
large number of cases no satisfactory approach to the problem is 
possible without a prior exhaustive study of export and import entries 
on both a commodity and a country basis. This remains a fruitful 
field of research for the future, and it is one the importance of which has 
been greatly increased by developments in international exchange 
markets during the past five years. 

The outstanding examples of balance-of payments estimates based 

* Of. Mean, Eliot Q., *The Foreign Trade Statistios of the United Statee,* this Journal, Vol. 30 
(September, 193S), pp. 601-dl6. 
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on questionnaire sampling are those pertaining to American tourist 
expenditures abroad. Four separate questionnaire forms are employed 
to cover, respectively (1) United States citizens visiting those foreign 
countries in which visas are required, (2) alien residents of the United 
States traveling abroad, (3) United States residents visiting Canada 
by motor car, and (4) United States residents visiting Canada by rail 
or steamship. It has been impossible thus far to devise a satisfactory 
method of similar sampling in the case of United States residents travel- 
ing in countries entry into which requires no passport or travel visa. 
This class includes the major part of so-called cruise travel, exclusive 
of round-the-world cruises, and travel in most of the Caribbean and 
Central American areas. Estimated expenditures by United States 
residents in Mexico are based in part on statistics made available by 
the Mexican Government, and in part, on data compiled by United 
States consular officers in the border districts. Estimated expenditures 
by foreign travelers in the United States, exclusive of outlays here by 
Canadian tourists, are somewhat unsatisfactory since no practicable 
means has yet been devised to determine average per capita expendi- 
tures here, either for the aggregate of foreign visitors or for individual 
groups of travelers. 

Such items as governmental receipts and payments, and charitable, 
religious, and educational contributions, are the unadjusted aggregate 
of all reported sub-items comprising the total. The same applies some- 
what to immigrant remittances since the percentage of the total item 
subject to estimate is small. All of the principal remitting institutions 
are now reporting every month to the Department of Commerce, but 
only the aggregates of these reports are made available by the latter. 

Probably the most important estimates for the purpose of our dis- 
cussion are those pertaining to interest and dividend items. At the 
present time these items are the result of detailed computations, and 
may be viewed as “estimates” only to the extent that the incomplete- 
ness of certain data enforces the need for a small omission estimate. 
The importance of these items in balance-of-payments methodology 
is enhanced by the fact that they are directly associated with the sta- 
tistical procedure involved in the determination of the country’s 
creditor-debtor position on both long-term account and short-term 
account. 

American investments abroad are comprised largely of two general 
classes, namely, “portfolio” investments and “direct” investments. 
The former are principally represented by bonds and other securities 
publicly-offered in the American market or purchased in the interna- 
tional markets. “Direct” investments pertain largely to what may be 
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briefly viewed as American corporate investment or equity participa- 
tion in foreign enterprise. The line of demarcation cannot always be 
clearly marked, and it is not necessary for our present purpose that we 
attempt precise definition. 

Annual interest receipts from American investments in foreign 
dollar bonds, which constitute the bulk of so-called portfolio invest- 
ments, are based on actual computations by individual issues. Deduc- 
tions covering annual redemptions and sinking fund purchases are 
made on the basis of returns to a special questionnaire form submitted 
to every banking institution acting as agent or trustee. It is thus possi- 
ble to compute accurately the total interest payments made on all 
foreign dollar bonds originally sold in the United States and still out- 
standing although the various classes of partial pajrments, scrip pay- 
ments, and blocked-currency payments have since 1931 introduced 
certain difiiculties in determining the exact value of dollar receipts. 
In the attempt to arrive at a correct balance-of-payments entry rep- 
resenting actual receipts by residents of the United States an even 
greater difficulty has developed during the past five years. Since 1931 
a substantial value of outstanding foreign dollar bonds has returned to 
foreign hands. Estimates of repatriations, and purchases by investors 
resident in countrit^s other than those of the issuers, have had to be 
based on the estimated net inflow of cash funds for the purchase of 
foreign securities. The absence of fully accurate data covering the pay- 
ments for bonds repurchased by foreigners, and the varying prices at 
which the respective securities were sold by American holders do not 
permit a necessarily accurate computation of the face value. Any pos- 
sible error in estimating such repurchases will necessarily be reflected 
in the estimates of interest payments on outstanding issues which 
should be credited to foreign holders. Although satisfactory data 
covering the value of repurchases of certain individual issues have been 
acquired through the cooperation of the foreign borrowing entities and 
their fiscal agents, any data regarding aggregate repurchases will have 
to be viewed as subject to slight error unless based on a detailed study 
in which ail paying agents (and, in the case of defaulted issues, foreign 
borrowing entities) can be induced to cooperate. 

The margin of error in the computed interest receipts, after allowing 
for estimated interest paid on outstanding issues which have been re- 
purchased, is certain to be relatively small as compared with the possi- 
bility of error in the estimated dollar returns on American direct in- 
vestments in foreign countries. Nevertheless, the careful and pains- 
taking studies made during the past eight years by Dr. Paul Dickens 
of the Finance Division of the Bureau of Foreign and Domestic Com- 
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merce have converted what was once a kind of "no man’s land” in 
international investment statistics into a distinctly manageable prob- 
lem. As a result of a comprehensive survey made by Dr. Dickens in 
1930 and based on detailed data furnished by approximately 1,750 
American corporations, and data recently made available through the 
Securities Exchange Commission, it is now possible to estimate the 
returns on this class of investment in some of the more important 
foreign areas with a reasonable degree of accuracy. Although the 
originally-reported book values of some of these foreign properties have 
undoubtedly undergone material change during the depression, and 
have accordingly lost their original value as a basis of estimating in- 
come, the annual estimates of income received from abroad have been 
based more and more on current data furnished by the corporations 
themselves. The estimates for 1935, for example, were based on data 
submitted by a number of the larger companies whose aggregate in- 
vestments abroad comprised over 55 per cent of the total. In order, 
however, to make possible a reappraisal of the investment value of the 
foreign properties and assets of American companies, a new survey is 
being conducted at present on a somewhat more detailed scale than 
that of 1930. 

The problem of estimating interest and dividend payments by the 
United States to investors residing abroad has been somewhat more 
complicated, and the reported data on interest and dividend payments 
on foreign investments in this country are more likely to be in sub- 
stantial error than the estimated receipts on American investments 
abroad. Space docs not permit a summary of the efforts made prior to 
1934 to estimate the value of these investments and the annual in- 
terest and dividend payments thereon. The data at present available 
are based on a comprehensive study initiated in the Finance Division 
of the Bureau of Foreign and Domestic Commerce in 1934. Full ac- 
count had to be taken of the heterogeneous nature of foreign invest- 
ments here. Probably in no other country have the opportunities for 
small-block equity investment been so alluring to alien investors as in 
the United States. At the same time a considerable volume of the total 
is represented by direct investments, equity interest in insurance com- 
panies, and investments held in personal and corporate trust accounts, 
all of which may be viewed as more or less permanent investments. 
Any effective method of procedure in computing or estimating the total 
investments had to take into account the necessity of so grouping the 
investments that each group could be conveniently used as a basis for 
determining, with a fair degree of accuracy, the total income derived 
by foreign holders. The manner in which the various types of invest- 
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ment were grouped suggests in general the methods employed in col- 
lecting and compiling the data. The values reported under the re- 
spective categories fall under varying approaches. Direct investments 
are based on computed book values or net capital invested; bonds and 
preferred shares are shown at par; common stocks are reported at 
market value; insurance investments represent the net equity of foreign 
insurance companies in their American branches or affiliates; and the 
value of securities held in trust accounts for foreign beneficiaries was 
determined by capitalizing the computed returns paid to such bene- 
ficiaries. These returns were based on data submitted by trustee in- 
stitutions covering the total income from such investments paid to 
beneficiaries abroad. 

Since the primary purpose of the study was to determine interest and 
dividend payments, all bonds, including defaulted issues, were entered 
at par value. The market value of common shares was used as a basis 
of valuation not because it was considered entirely satisfactory, but 
because no other approach seemed to be practicable. For the principal 
purpose in view the value of the shares could be considered as of sec- 
ondary importance. The data relative to the number of shares of each 
stock issue held abroad, either directly or through bankers^ or brokers^ 
nominees, provide for the first time a convenient basis for computing 
total dividend payments made to investors in foreign countries. Owing 
to the mixed nature of the investments administered by trustees for 
foreign beneficiaries, the income paid to the latter proved the only 
basic data that could be acquired with the result that in this case the 
investment figure was derivative instead of primary. 

I am inclined to view the classification by general categories for pur- 
poses of comparative analysis as a matter of secondary importance in 
the official presentation of the various estimates. There are obviously 
limits to the propriety of discussing in an official document the bear- 
ing of particular groups of data upon international trade theory. In the 
final analysis individual types of transactions must be considered apart 
from the theoretically related items. For example, during the past 
three years considerable attention has been called to the importance of 
gold imports in our balance of trade. In certain quarters the argument 
has been advanced that the exclusion in the official balance of inter- 
national payments, of gold from merchandise trade has refiected a 
“favorable” balance when, in fact, the balance on merchandise account 
(including gold) and the balance on trade and service items combined 
have been “unfavorable.” 

I shall not enter here upon a discussion of the question of whether or 
not the heavy net inflow of gold during recent years has been a “favor- 
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able” or “unfavorable” factor in our national economy, nor need we 
consider at the moment the causes and possible consequences of the 
heavy net inflow of short-term and long-term capital which repre- 
sent^ in substantial volume a statistical offset to the gold movement 
itself. In clarifying and restricting the problem I believe it may be 
appropriately suggested that in a realistic approach to the balance- 
of-payments statement the terms “favorable balance” and “unfavor- 
able balance” have become meaningless, and should be permanently 
eliminated from balance-of-payments terminology. The qualitative 
elements in the international balance and its wider implications can- 
not be averted by a mere regrouping of items. If the inclusion of gold 
in the merchandise account were to be determined solely by the “com- 
modity” nature of the metal, the problem would be relatively simple. 
An examination of gold movements over, say, the past ten years indi- 
cates that at times the counter factor to gold exports and imports was 
reflected in merchandise and service transactions, while at other times, 
as during the past three years, it was very definitely reflected in capital 
movements. An item that adjusts itself so readily to changes in political 
and financial conditions throughout the world tends to distort the nor- 
mal influences of trade reflected in the other non-capital items if the 
aggregate of so-called trade and service items is uniformly defined as 
including gold movements. The presentation of gold (and in the 
United States this would include silver since 1934) as a single category 
does not presume to deny that gold is a commodity, but it is rather a 
formal recognition in the statistics of international trade that gold is a 
special kind of commodity which may move very irregularly and in 
enormous volume for reasons distinctly unrelated to the normal de- 
mand for goods and services. 

It may, of course, be said that if such a distinction were made in the 
case of gold, the same might be said about other commodities, es- 
pecially under conditions prevailing in 1933 when certain commodities 
were apparently exported, often on consignment, as a means of con- 
verting dollar assets into balances or investments abroad for the pur- 
pose of greater security. It must be remembered, however, that no 
items in the international balance can be defined with absolute precision. 
Few items represent to the last dollar only such types of transactions 
as fall within the scope of clear definition. A certain but unknown 
fraction of so-called immigrant remittances has frequently consisted 
of capital transactions since they represented transfers of savings 
accounts. Certain of the so-called government transactions have in 
recent years represented, in effect, capital payments, but it is im- 
possible to segregate them, and they thus fall statistically within a 
definition which literally does not apply to them. 
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Should the so-called service category include "dividend and interest” 
items? The latter do not represent directly a demand for economic 
goods and services, but rather fixed charges which (unless payment is 
deferred or defaulted) constitute a direct measure of the exchange re- 
quirements needed in the process of transfer. The answer to our ques- 
tion depends somewhat on the number of categories into which the 
international balance should be divided for convenient analysis. As al- 
ready indicated, for purposes of detailed analysis most items must be 
considered separately. The elimination of interest and dividend items 
from the so-called service transactions does not confine the latter in 
any event strictly to items representing the demand for economic 
goods, as, for example, in the case of remittances and contributions. The 
inclusion or non-inclusion of interest and dividend items in the service 
category in a statistical summary of the balance is of secondary im- 
portance provided the individual items are clearly defined. In any 
statement in which grouping is confined to comparatively few general 
categories, I believe that the practice followed by the League of Na- 
tions® and the Department of Commerce of including interest and div- 
idends in the service category represents an appropriate method of 
presentation. 

By the very nature of the balance-of-payments statement it follows 
that a correct evaluation of all items should bring all recorded "credits” 
and "debits” into balance. Yet it has happened that in certain years, 
notably in 1934 and 1935, the total recorded payments or "debits” 
exceeded the recorded receipts or "credits” by comparatively large 
amounts. The failure to reduce such substantial unidentified items into 
their component parts or to determine the identity of each of these 
parts limits the value of the statement accordingly. It has already been 
pointed out that certain estimates must necessarily be arrived at by 
methods which permit neither satisfactory sampling nor the use of 
adequate collateral data. This suggests the probability that the 
methods of preparing the estimates may in certain cases tend to over- 
estimate the debit items or to underestimate the credit items. If such a 
tendency were inherent to a marked degree in the estimate of a particu- 
lar item only, it might be assumed that the residual item itself would 
reflect a more or less definite trend from year to year. Although the 
methods of determining the various items were substantially the 
same in 1934 as in 1933, the net result in 1934 was a debit excess of 
3482,000,000, whereas in 1933 the excess was the virtually negligible 
figure of 338,000,000. This suggests that in 1934 the marked difference 

* The Annual Memoranda on balances of payments prepared by the League of Nations were 
initiated in 1924 with the publication of the Mmiwrandum on Balaneo of Papmenio and Foreign Trade 
Balances, 1910-19$$, 
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between the respective aggregate credit and debit estimates resulted 
from conditions peculiar to the international movements of that year. 
For this reason the official bulletin took special cognizance of the un- 
precedented inflow of gold and the marked inward movement of long- 
term and short-term capital. In a separate section an attempt was 
made to explore the possibilities inherent in these movements, and to 
suggest roughly the transactions which constituted the discrepancy. 
This approach represents, in my view, the maximum extent to which 
the author of the annual compilation should permit himself to venture 
into a statistical disposition of the residual item. The necessity for 
making occasional guesses must not be permitted to become magnified 
to the point where the wish to strike a balance becomes father to the 
thought. The abnormality of many international movements during 
recent years has undoubtedly introduced many elements which cannot 
at once be isolated or quantitatively measured. The probability of sub- 
stantial errors in the figures reported by original sources and the likeli- 
hood of pronounced year-end lags in certain types of transactions are 
merely a few of the possibilities which should be explored by detailed 
and patient study of related items covering a period of years. 



IMPROVED OBJECTIVE STANDARDS OF 
SALES PERFORMANCE* 

By Donald R. G. Cowan 
Chief Staliatician, Sivift & Company, Chicago 

A PRIMARY function of good management is to evaluate the per- 
formance of different divisions of a business organization. One of 
the most bafBing problems has been to find yardsticks or standards by 
which to judge sales performance. Two different salesmen may obtain 
quite different results, even though under the same or similar circum- 
stances. Furthermore, a salesman’s effectiveness may vary under dif- 
ferent regional conditions. Accordingly, the problem of devising stand- 
ards of performance has been approached from several viewpoints. 

Students of personnel emphasize the importance of the salesman’s 
characteristics as affecting performance. Given the proper personal 
traits, performance will ordinarily be as good as can be expected. Ac- 


table I 

RELATIONSHIP BETWEEN APPEARANCE AND PERFORMANCE OF SALESMEN 


Appearance 

Number of naleftmen 

Average rating, per cent 

Excellent 

297 

78 

Good 

1.231 

66 

Fair 

393 

51 

Bad 

18 

42 


cordingly they catalogue all pertinent facts regarding each salesman 
and each applicant for a sales position, and evaluate the contribution 
of each characteristic by analyzing the ratings placed by sales super- 
visors upon the performance of different salesmen. In one study of 2,724 
salesmen, the effects of various environmental and personal traits were 
studied, including father’s occupation, upbringing in country or city, 
personal appearance, height, weight, education, age when hired, extent 
and characteristics of previous employment, and marital status. This 
was done by grouping and subgrouping the salesmen according to the 
characteristics, obtaining their composite ratings in each group and 
comparing these ratings for various groups. Table I illustrates the 
method. 

Since these characteristics are known when employment begins, the 
study enables better selection of salesmen. For the type of selling in- 
volved, the study indicates that prospective salesmen, raised in the 
city, about 21 years of age, attractive in appearance, ambitious to 

* A paper preeented at a Joint Semon of the Amerioan Statistieal Aseoeiation and the American 
Marketing Aeaoeiation, Chieago, December 28, 1936. 
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leam as indicated by extrsi-curricular studies, and rated high in the 
preliminary training school turn out to be the best salesmen. Neither 
height, weight, marital status, nor a college education seem to have 
any definite effect. The usual relationship between a man’s age and his 
performance, rising to an apex between 35 and 40 years of age and de- 
clining afterwards, is quite marked. More frequently, country bred 
salesmen are discharged for unsatisfactory work, and city bred men 
for bad habits of various kinds. 

In other types of selling the effects of these characteristics may vary 
both in direction and importance. Furthermore, additional character- 
istics may deserve consideration. In commission selling, for example, 
whether a man is an only son, or is the eldest, middle, or youngest of 


TABLE II 

PERCENTAGE OF SALESMEN’S TIME DEVOTED TO VARIOUS ACTIVITIES 



Average 

Salesmen 

I 

II 

III 

IV 

V 

Travel between stores 

23 

26 

27 

25 

13 

23 

Waiting in store 

13 

7 

15 

16 

18 

13 

Selling and collecting 

31 

31 

32 

26 

31 

34 

Miscellaneous 

19 

17 

12 

25 

23 

10 

Detail work 

15 

19 

13 

8 

15 

22 


the family, or has a wife that is belittling, whining, extravagant, moth- 
ering, indifferent, or helpful, may affect his sales performance. 

The most serious limitation to this approach is that it assumes sales 
supervisors to be capable of judging performance in different regional 
markets. Area, population, income, wholesale and retail outlets, roads, 
and many other market conditions affect performance. Hence, the 
supposition that if a salesman’s characteristics are as good as average, 
his performance will be satisfactory, begs the question. Different selling 
conditions require salesmen possessing different characteristics. The 
sales manager desires measures of markets by which to evaluate per- 
formance and to shift salesmen in his quest for the most productive 
combination of market and personnel characteristics in each area. 

The engineer tends to the opposite extreme in stressing the physical 
differences between markets and their effect upon performance. Miles 
traveled, calls made, and hours worked by salesmen vary widely and 
produce different results. The industrial engineer’s methods of meas- 
uring time and motion may be applied to these phenomena, providing a 
basis for physical standards of performance. Table II shows the results 
of a recent study. 

The standard chosen may be the average of the group, the perform- 
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ance of the best salesman, or an ideal composed of the best elements in 
individual performance. 

Obviously, the apportionment of time between the different activi- 
ties depends upon the mileage of each route, the number of interviews 
to be made, and the like. Consequently, the engineer's analysis includes 
such ratios as are illustrated in Table III. 

TABLE III 

MOTION AND TIME PER INTERVIEW 



Average 

Salesmen 

I 

II 

III 

IV 

V 

Miles driven 

2.6 

2.5 

3.1 


.9 

2.9 

Total time (minutes) 

28 0 

25.0 

29.1 


32.8 

26.4 

Time spent in store 

12.2 

9.7 

13.6 


16.1 

12.2 

Waiting 

3.8 

1.9 

4.4 


6.0 

3.3 

Selling 

8.4 

7.8 

9.2 

1 6 0 1 

10.1 

8.9 


Here again, standards may be derived, such as the average, or the 
highest, or the ideal as judged by competent persons. 

These studies are often valuable to sales managers. They reveal the 
small proportion of time spent in contact with sales prospects, and the 
large proportion devoted to physical and routine work. As illustrated 
in Table IV, further analysis may reveal mal-distribution of time, 
which is partially controllable by salesmen. 


TABLE IV 

MAL-DISTRIBUTION OF SALESMEN’S TIME 


Waiting* (minutes) 

Percentage of total time spent in 

Interviews 

Waiting 

None 

54 



1-10 

35 

44 

10-60 

11 

56 


* Time spent waiting to talk to dealers. 


This approach encounters several difficulties. In measuring physical 
activities, there is a real difference between plant workers and sales- 
men. A standard based upon the amount of work done during one 
minute by a skilled plant laborer under normal conditions at a normal 
rate of speed requires that all conditions affecting performance are the 
same for similar workers and the only variable is the operation being 
timed. Salesmen, however, do not work together under identical con- 
ditions, but travel in residential and shopping sections, foreign-born, 
negro, and native white communities, under conditions of greater or 
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less competition. As Table V shows, country and city bred salesmen 
must have different standards. Comparability of physical performance 
in standard-making requires the selection of routes having similar con- 
ditions. When these are widely separated, standards are less acceptable 
to the salesmen involved. 

The salesman who performs the most operations per hour may not 
be the best salesman. If he spends a longer time arranging retail dis- 
plays for larger dealers in order to improve sales, he should not be 
judged inefficient and penalized because the number of calls made per 
hour, miles traveled per hour, and similar measures of his physical 
efficiency have declined. The mechanical viewpoint must be extended 
to consideration of the end product and the conditions affecting it. 
Realizing this difficulty, the engineer may calculate the sales volume 


TABLE V 

SALESMEN’S UTILIZATION OF TIME 



City 

Country 

Miles per call 

0.7 

2.7 

Minutee per mile 

4.4 

3.0 

Travel, minutes per call 

3.6 

7.2 

Interview, minutes per call 

9.4 

11.2 

Miscellaneous, minutes per call 

5.2 

8.2 

Total minutes per call 

18.2 

26.6 


per hour or per interview and endeavor to make systematic allowances 
for physical influences upon these ratios. 

Certain important discoveries may be made. Beyond a certain stage, 
the adding of salesmen in order to reduce travel time yields smaller 
additional sales with each added minute of selling time. The same 
tendency is found when the proportion of salesmen’s time given to 
selling a particular product is allowed to vary. 

Second, equal time devoted to different products yields different 
amounts of sales. Salesmen not only attempt to sell some products 
more often than others, but the proportion of successful attempts varies 
greatly. Furthermore, as indicated in Table VI, there is a direct rela- 
tionship between frequency of attempts and successful attempts, indi- 
cating that salesmen follow the line of least resistance. 

Since the time spent per attempt to sell each product is often about 
the same, the wide variation in the physical effort necessary to sell 
equal units of different products is apparent. Diminishing returns take 
place more rapidly in selling some products. 

Third, the relative importance of large and small stores on a sales- 
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man’s route affects the volume per minute of selling effort. Calling on 
additional stores of smaller size will reduce the volume per minute of 
interview time and increase the volume per minute of traveling time at 
a different rate. The engineer would extend coverage to a point of 
maximum effectiveness, beyond which volume per minute tends to de- 
crease. Obviously this most favorable point of coverage varies region- 
ally and depends upon many factors, both physical and economic in 
nature. Moreover, extension beyond this point might be profitable. 

Fourth, the differences between areas, other than customer size and 


TABLE VI 

VARIATION IN ATTEMPTS TO SELL DIFFERENT PRODUCTS AND ITS 
RELATIONSHIP TO SUCCESSFUL ATTEMPTS 


Different products 

Ratio of sales attempts to 
total interviews 

Ratio of successful attempts 
to total attempts 

A 

76 

61 

B 

49 

46 

C 

34 

31 

D 

31 

39 

£ 

19 

31 

F 

10 

16 


type, affect both the time spent in coverage and the volume sold. All 
conditions which go to make up markets from an economic standpoint 
must be considered. 

Fifth, the engineer has been troubled by the variations from time to 
time in the sales volume per unit of effort. Here again, the limited ap- 
proach does not allow for changes in business conditions, supply and 
demand, competition, and the like. 

The economist has stressed the differences in regional consumption.’ 
The characteristic method has been to estimate the total consumptive 
possibilities of each area and to compare the portions of total consump- 
tion sold by a company’s salesmen. However, lack of consumptive data 
has often made necessary the use of less dependable measures of the 
market. For example, variations in native white or total population 
were regarded as indicating general variation in the regional consump- 
tion of many staple foods. 

An early practice was to compare the regional percentages of the 
population with corresponding percentages of the national sales of the 

1 For ft detftiled disoussion of the economist's viewpoint on this subject, see the following pepere 
by the ftuthor in the Journal of Business of the University of Chiengo: “Sftles Quote Determinetion,** 
Vol. VIII (1936), pp. 226-266; "Regional Consumption and Sales Analysis," Vol. VIII (1935), pp. 
846-381; and "Soles Anal 3 r 8 iB from the Management Standpoint,*' Vol. IX (1936), pp. 62-76, 170-188, 
231-257, 368-888 and Vol. X (1937), pp. 14-29. 
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product. The difficulties involved led to the practice of comparing the 
per capita sales of different areas, using either the average performance 
or the best performance as a standard. Now, many executives clearly 
recognize that variations in per capita sales are not solely due to dif- 
ferences in selling ability. The influences of numerous other regional 
characteristics are being measured by simple and multiple correlation 
and combined into estimates of consumption or of sales with which 
actual performance may be compared. Table VII provides a simple il- 
lustration. 


TABLE VII 

PERFOBMANCE IN SELLING A PRODUCT IN SIX AREAS 
(Standards based on analysis of 48 areas) 


Area number 

Salee per 

1000 

people 

Estimated sales 
(standard) 

Percentage actual 
salee of 

estimated salee 

Performance 

ranking 

1 

37 

20 

185 

5 

7 

23 

10 

230 

1 

11 

21 

26 

81 

37 

18 

15 

14 

107 

21 

31 

10 

16 

62 

42 

38 

6 

6 

120 

17 

46 

3 

7 

43 i 

48 


While these methods of deriving standards of performance from 
performance itself represent a very important forward step, important 
aspects of the problem remain to be considered. First, region^ varia- 
tions in sales may or may not parallel those in total consumption be- 
cause the characteristics of the individual product may differ from oth- 
ers of the same class. A high quality, high-priced product may sell in 
greater volume in high income areas than lower quality products. 
Consequently, the distributor should analyze his own sales in order to 
learn more exactly how varying regional characteristics affect the sales 
of his own product. On the other hand, this analysis does not show him 
clearly what those relationships might be and what proportion of total 
consumption he might obtain were he to change the character of his 
product. Thus, a knowledge of total consumption remains of some im- 
portance in appraising sales performance. 

As a second complication, regional sales of a particular product are 
affected by four kinds of factors; consumptive, merchandising and 
competitive, pricing, and effort. The decisions of management affect 
the last three to a varying degree. After measuring the influence upon 
sales of all types of factors, two standards of performance may be de- 
rived; one based on the separate effects of the consumptive factors only, 
and the other on the combined effect of all the factors. Standards based 
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only on the former indicate what regional consumptive possibilities 
would be if customers could be persuaded not to buy competitive 
products. They help in the more effective distribution of various forms 
of effort and enable the appraisal of all the elements in sales perform- 
ance, including management's direction of effort. 

On the other hand, all types of measurable influences should com- 
pose the standard if the purpose is to compare the performance of 
regional sales organizations, assuming the present regional selling and 
advertising effort is fixed in quantity. This sales index makes possible 
the closer approximation of the ability of the sales force in each terri- 
tory under existing measurable conditions relating to consumption, 
merchandising, pricing, and quantitative expenditure of effort. 

The third difficulty is that existing regional relationships may not 
hold to the same degree in later years and, as a consequence, standards 
derived from one year's sales may not be dependable in judging an- 
other year’s performance. Changes may take place in a product’s 
price or consumer purchasing power, and different classes of consumers 
varying in regional importance may enter the market for some prod- 
ucts or shift their consumption to different products. Consequently, 
repeated yearly analyses of sales are desirable from time to time in 
order to provide the information necessary for periodic adjustment of 
standards. 

Fourth, the analysis of volume, important and beneficial though it 
is in sales management, is not sufficient in setting ultimate standards 
of performance. The selling prices of some products are not fixed and 
are not regionally uniform, even though tending to uniformity after 
allowing for transportation costs. The ability of salesmen to charge 
what the traffic will bear might be judged by comparison with average 
gross margins of numerous areas were it not for the influence upon re- 
gional margins exerted by other factors such as competition, purchas- 
ing power, consumer insistence upon obtaining certain products as a 
result of advertising, regional relationships between consumption and 
prices, the importance of different types and sizes of buyers, and the 
varying proportions of products sold at different margins. 

The salesman, however, is an economic unit, and sales performance 
consists not only of selling quantities of goods at different prices and 
margins but of earning profits in so doing. Ultimate standards of per- 
formance should, therefore, include consideration of effort and of ex- 
penditures in relation to income. The engineer’s measurements of the 
physical activities in selling must be converted to an economic basis. 
For instance, the tendency for each succeeding minute of selling time 
to yield smaller additional volumes must be converted to a comparison 
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of the income obtained with expense incurred in order to leam how far 
it is economical to extend the expenditure of time and effort. Salaries 
and other expenses vary regionally. Varjing amounts of effort and ex- 
pense are necessary in selling different products. Small and large buyers 
and various types of outlets require vaiying direct selling expenditures, 
in some instances exceeding the gross income obtained. The point of 
greatest net profit on a salesman’s route is not alone determined by 
tendencies in travel time and other phjrsical activities or by tendencies 
in volume, margins, and expenditures taken by themselves, but by the 
optimum combination of them under the economic conditions of each 
area. Naturally there is wide variation in the ability|of salesmen as well 
as of management to accomplish this end under the varying conditions 
of place and time. 

The ultimate to be sought must, therefore, be standards of perform- 
ance in earning profits. While these standards may seem impossible to 
devise at present, continuous analysis of sales phenomena in order to 
uncover many fundamental tendencies and to see their importance will 
continue to carry us nearer the goal. In the meantime, the use of stand- 
ards of volume, of physical effort, and of money expenditures, of gross 
profits, and even of the characteristics of sales personnel may serve as 
stepping stones to the ultimate goal. They must be used cautiously and 
with the full knowledge that, when coupled with incentives for their 
attainment, too much stress on volume, on physical effort, or on some 
other element of sales performance may injuriously affect other phases 
of that performance and so reduce final profits below what they ideally 
should be. 



STATISTICAL COST CURVES* 


Bt Jobl Dban 

McKinseyt Wellington and Company 

T he principal objectives of this investigation were, first, to develop 
practical methods for determining the behavior patterns of a 
firm’s average and marginal cost, and second, to explore, by means of 
these methods the cost behavior of two sample enterprises, one repre- 
senting short-run adjustments, the other, long-run cost behavior. 

At the outset, the meaning of certain concepts used in this discussion 
should be made clear. By average cost is meant the total cost divided 
by the number of units of output; and by marginal cost, is meant the 
addition to total cost caused by the production of an additional unit 
or output. The short-run is defined as a period so short that the scale 
of plant remains fixed, and cost adjustments are therefore made by 
varying the intensity of use of fixed factors. The long-run refers to an 
adjustment time sufficiently long to permit changes in the scale of 
plant, assuming short-run adjustments to be optimum for each scale. 

SHORT-RUN AVERAGE COST BEHAVIOR 

A brief chronicle of the difficulties encountered in the investigation 
of short-period cost patterns will provide concrete illustrations of the 
most important of the methodological problems faced in determining 
statistical cost curves. The first task was to obtain data which would 
reflect short-run cost adjustments uncontaminated by long-run 
changes. A furniture factory was chosen whose cost records were avail- 
able in considerable detail for two-week accounting periods, covering 
a three-year span (1932-34) during which pronounced short-run vari- 
ation in operating conditions was unaccompanied by change in the 
scale of fixed plant. 

Since this factory manufactured a great variety of models and styles 
of furniture a second major problem arose in devising a common de- 
nominator for measuring this diverse output. Faced thus with complex 
theoretical problems of joint production, the best practical solution 
appeared to be to cut this Gordian Knot by using as the output unit 
the sum of the deflated standard costs of the articles produced.^ Since 

* A paper presented at the Ninety*«ighth Annual Meeting of the American Statistical Association, 
Chicago. December 30, 1030. 

> This standard cost was estimated in the usual fashion, on the basis of a standard quality of ma- 
terial, standard labor and machine efficiency and a normal rate output; it was deflated to the price and 
wage levels prevailing in the base period. 
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this output index (called hereafter “old warehouse value”) is a weighted 
summation of standard inputs, it does not reflect changes in input 
caused by altered operating conditions; and since it is deflated to a base 
period, it does not reflect fluctuations in market price. 

A third major problem was to reduce the cost observations to usable 
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form. In the first place, since wage rates and material prices fluctuated 
greatly during this tempestuous period, the time series of dollar costs 
had to be corrected for rate changes. This adjustment was accom* 
plished by means of index numbers specially constructed for each item 
of cost from price data found in the purchase records of this firm. In 
the second place, since the firm employed a process cost system rather 



• Statistical Cost Cttbves 


85 


than a specific order system, the data had to be adjusted for discrep- 
ancies occurring between the time at which costs were recorded, and 
the time at which output was reported. Lag corrections were computed 
for each type of cost and for each pertinent operating condition. 

When recorded cost had thus been defiated and matched with re- 
corded output, graphic multiple correlation analyses were made of 
combined cost and of several of its components. The following operat- 


Tuna. raaREssTOM curves for corrected averroe oomxED COST nn sn 

IH DEF t WDni T rACTORSi OUTPUT (Xp), SIZE OF PROOUCTION ORDER (X.)p MOlIBn 
OF NEW STTLC (JLa), INCREASE IN PRODUCTION (X.), UBOR TURNOVER {im), 

AND QUALITX OF MATERIAL (X^). 



ing conditions were chosen as independent variables: output, size of 
production order, number of new styles, changes in output from that 
of the previous period, rate of labor turnover, and quality of materials. 

The net regreission curves obtained for corrected average combined 
cost (Fig. la) are, for the most part, in accord with reasonable expecta- 
tions for short-period cost behavior. Average cost continues to decline, 
however, throughout the observed range of output. This behavior sug- 
gests the possibility that under conditions of monopolistic competition, 
with rapidly rising selling costs a firm may not normally push produc- 
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tion to a point beyond which manufacturing costs actually rise. These 
data appeared to cover the entire range of variation in actual operating 
conditions for this plant during the past 10 years. 

The important relationship of cost to the other independent vari- 
ables calls attention to the inadequacy of the simplified neoclassical 
concept of cost as a function of output alone (Fig. lb). Broadening the 
analysis to measure quantitatively the effect of other operating condi- 
tions has the additional managerial advantage of providing the infor- 
mational foundation for the construction of fiexible expense budgets 
and adjustable cost standards which considerably increase the accu- 
racy of cost forecasts and make cost control more just and more ef- 
fective. 

In addition to allowing for the effect upon cost of various operating 
conditions these quantitative statements of relationship may aid in the 
control of the conditions themselves. For example, this study provides 
a measure of the average cost of labor turnover which, when converted 
into marginal form, constitutes the rational basis for deciding upon the 
profitability of personnel policies which will reduce turnover. Similarly, 
decisions regarding the proper size of manufacturing lot can be made 
rationally only by comparing the marginal cost of increasing the size 
of production order with the marginal cost of storing the resulting in- 
crement in inventory.* 

Regression curves of the components of combined cost were also de- 
termined. These curves not only furnish detailed information needed 
for cost control, but also throw additional light on the character of cost 
behavior. It is interesting to note that so-called direct cost items were 
not proportionately variable with output, as is frequently claimed and 
that no overhead item analysed was completely invariable. Apparently 
most of the items of this firm^s cost classification fell somewhere be- 
tween the Economist’s variable cost and his fixed cost. 

marginal cost behavior 

In using this quantitative knowledge of cost relationships for esti- 
mating marginal cost three major problems presented themselves. 
First, the eminently practical question, “Is full rectification of the 
data, by means of price correction, lag adjustment, and multiple corre- 
lation, necessary in order to obtain reliable estimates of marginal cost?” 
Second, “Can better marginal cost results be obtained when cost data 
is kept in terms of total cost per accounting period, than when it is 
manipulated in terms of averages per unit of output?” Third, “What 

* Statistical meaBures of this type are superior to any aooounting estimates, first, because they 
reflect the (tirect as well as the indirect effects of these operating conditions, and second, because they 
provide estimates of incremental cost and of relative importance not obtainable by aooounting pro* 
oedures. 
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methods of curve fitting and differentiation give the most satisfactory 
estimates of marginal cost?” To answer these questions experiments 
with alternative procedures were carried out in each of these three 
directions.* 

After comparing the marginal cost estimates obtained by identical 
methods from total cost data representing four stages in the correction 
process it was regretfully concluded that in this particular case (which 
may not be typical), nothing short of complete correction of the data 
yielded satisfactory estimates of marginal cost. 

Extensive experimentation with cost data in the form of averages 
and in the form of totals, in an effort to answer the second question, 
led to the general conclusion that more reasonable and reliable mar- 
ginal cost estimates were obtained from data in the form of totals. 
Marginal cost curves which were derived from average cost data were 
found to have large, spurious fluctuations attributable to slight altera- 
tions in the curvature of the average cost function. Since marginal cost 
has a simple rather than a complex functional relationship to total cost, 
these unwarranted fluctuations in marginal cost could be prevented 
when functions were fitted to total cost observations. 

To answer the third question, a comparison was made of the mar- 
ginal cost estimates obtained from identical data by alternative meth- 
ods of curve fitting and differentiation. Graphic, selected points, and 
least squares methods of curve fitting were tried out, and differentia- 
tion of the resulting functions was accomplished by taking tabular first 
differences and by means of differential calculus. It was concluded that 
for commercial purposes simple informal methods were to be preferred 
to more rigorous procedures. Freehand curve fitting gave results suffi- 
ciently accurate for the crude data used, and had the important ad- 
vantages for commercial work of simplicity and economy. 

Using the preferred method developed by this experimentation, mar- 
ginal cost functions were obtained both for combined manufacturing 
cost and for several of its more important components.^ It has already 
been noted that marginal combined cost appeared to be constant over 
the range of output included in this study. Short-run marginal cost 
curves have commonly been supposed to rise as output is increased, 
because of the operation of the law of diminishing returns. The unex- 
pected observed behavior found in this study may merely be the result 
of an incomplete or non-typical sample; it may, however, indicate that 
price theory has failed to consider important organizational and psy- 
chological factors which work counter to diminishing returns or that 

• For more complete aaalyeie of this problem see the author's monograph. Statistical Determination 
ef Cost with Special Reference to Marginal Cost, Chicago, University of Chicago Press, 1936. 

* Results of the analysis of components of marginal combined cost are summarised in Appendix B 
of the author's monograph previously cited. 
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quasi-monopolistic conditions of supply of certain input factors have 
offset the workings of this tendency. The data are probably too crude 
and limited to warrant generalization concerning the character of the 
marginal cost function. These results are not advanced as typical or 
even as statistically significant, but only as suggestive of a procedure 
useful for further exploration. 

Up to this point in the analysis of marginal cost we have devoted at- 
tention exclusively to the output margin of cost. But from the multiple 
correlation analyses of average and total cost we know that cost is 
really a function of many operating conditions, the rate of output being 
only one of them. Since this is the case, cost has other margins besides 
the output margin. For example, increasing the number of new styles 
has an incremental cost which is analogous to that resulting from in- 
crease in output. Neo-classical price theory abstracts from these other 
margins of cost. This approach is too simple for many practical pricing 
decisions, since the acceptance of a particular order frequently causes 
simultaneous change in several operating conditions. A summation of 
these cost increments is therefore required in order to determine the 
true additional cost of the order. These other cost margins, as was 
noted earlier, are also needed as the informational basis for rational de- 
cisions regarding the control of the operating conditions themselves. 

LONG-BUN COST BEHAVIOR 

As a supplement to this short-run cost study an investigation was 
made of average and marginal cost behavior in the long run. Data for 
this study were obtained from a personal finance corporation which 
operated about 150 branch offices, each of which was treated, for the 
purpose of this investigation, as an individual establishment. Limited 
space forbids discussion of techniques and findings. Regression curves 
were obtained by graphic multiple correlation analyses of combined 
operating cost per account using the following independent variables: 
size of office, measured by the number of open accounts ; percentage of 
accounts delinquent; and population of branch office city. 

The cost behavior revealed by these curves was in accord with rea- 
sonable expectations. Cost per account was higher for small offices and 
for offices having a large proportion of delinquent accounts; and cost 
increased as a logarithmic function of the size of the branch office city. 
These regression curves provided a highly useful and easily adminis- 
tered flexible standard of branch office expenses.* The most reliable 

* A parallel analsmia of several components of combined cost further facilitated cost control and 
indicated that behavior patterns of components were of the same general character as those of combined 
cost. 
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estimate of long-period marginal cost which can be made from these 
data is that it is constant^ regardless of the scale of operation. 

practical usefulness of this study 

Neither these results, nor those of the furniture study can be re- 
garded as typical or conclusive. Subsequent investigations, with better 
data and more sophisticated procedures will doubtless produce more 
reliable and significant findings. 

The chief function of this study is to point out the obstacles to be 
overcome, to suggest a practical way of surmounting them, and to in- 
dicate the relevance for cost control and for price policy of the type of 
information provided by this study. As such, it is hoped that this in- 
vestigation will be useful to economists and to business men. 

Economists will find this study stimulating first, because it presents 
an empirical determination of cost curves which play a crucial role in 
modern price theory, second, because it develops a method for provid- 
ing the entrepreneur with information economists have erroneously 
assumed he possessed (namely, knowledge of his average and marginal 
cost functions), and, third, because it indicates the questionable realism 
of certain phases of neoclassical cost theory. 

Business men will find the results of this type of study valuable be- 
cause these findings constitute a new type of managerial information 
which is highly useful, first, for constructing accurately a comprehen- 
sive flexible budget, second, for establishing adjusted standard costs, 
and third, for estimating marginal cost. 

Budgets are most effective when they can be modified flexibly to 
correspond to reasonable cost expectations resulting from the particu- 
lar set of operating conditions prevailing in the budget period. Quanti- 
tative knowledge of the probable effect upon cost of these conditions 
makes such budget modifications more accurate and thus renders the 
budget more useful for prediction and for control. Similarly, cost stand- 
ards which can be adjusted, on the basis of known cost relationships, so 
as to allow for operating conditions over which the factory manage- 
ment has no control and for which it should therefore not be held re- 
sponsible, are fairer and more effective as control devices. Finally, 
estimates of marginal cost obtained from statistical studies of this type 
are of great importance in the rational formulation of business policies, 
since a large proportion of executive decisions should properly be made 
by comparing the marginal costs of alternative methods or by balanc- 
ing the marginal cost caused by a contemplated policy against the re- 
sulting additional revenue. 



METHODS USED IN STRIKE STATISTICS* 


Bt FtORBNCB PXTBRBON 
Chi^, Industrial Relations Division 
Bureau of Labor Statistics 

I N ALL THE realm of industrial statistics, employer-employee disputes 
present some of the most baffling problems. In addition to the factor 
of judgment which enters into all statistical procedure, strikes and 
lockouts, by their very nature, lead to differences of viewpoint and 
approach in their measurement and classification. Since they are con- 
troversies in which the interests of employer, workers and the public 
are at stake, each of these groups naturally interprets and evaluates 
the situation in the way the dispute affects it. This divergency of view- 
point persists throughout every phase of the statistical treatment of 
strikes and lockouts; — their definition, unit of measurement, magni- 
tude, causes and results. Furthermore, strikes and lockouts very often 
are indeterminate from whatever approach they are viewed. Causes 
leading up to any one dispute may be many and varied and the basic 
causes may never be actually voiced by either party. So also with the 
results, especially when the dispute ends with no written contract or 
definite oral agreement. Even the date of the ending is not alwa3rs clear- 
cut; some strikes begun years ago have never been officially called off 
by their initiators, yet the concern is carrying on its business. 

In view of these divergencies of approach, indefinitencss, as well as 
the impossibility of always getting sufficiently detailed information, 
much of the statistics on strikes and lockouts is necessarily based on 
arbitrary estimates and rule-of-thumb procedure. Nevertheless, 
through the use of specific definitions and the adoption of some broad 
general policies, a certain degree of comparability and uniformity of 
treatment can be obtained. The following summarizes the definitions 
and methodology which the Bureau of Labor Statistics is applying to 
its statistics on strikes and lockouts in the United States. 

PURPOSE 

Statistical technique must be adapted to the problem at hand. A 
strike or lockout is an evidence of discontent and an expression of 
protest. While some strikes may arise over minor internal shop matters, 
by and large strikes cannot be dissociated from the general economic 
and political situation existing at the time, or the general condition 

* A paper presented at the Ninety-eighth Annual Meeting of the American Statistical Association, 
Chicago, Illinois, December 30, 1030. 
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within the particular industry. The trend of prices and cost of living, 
the amount of unemployment, the prosperity of the particular indus- 
try, the political situation as expressed by statutes, police and court 
action, the state of mind of the public, the degree of organization among 
the workers, — all of these have their direct and indirect bearing on 
the frequency and character of employer-employee disputes. The pur- 
pose of strike statistics would seem to be, therefore, to keep a count 
of the number of disputes and their magnitude, — a temperature re- 
cording, as it were, of the degree of industrial unrest. Since strikes are 
evidence of pathological conditions in our economic process, strike 
statistics should record and classify the causes, results, characteristics 
of the participating parties, and any other information which would 
contribute toward a better understanding of the group interests in- 
volved and the methods they use to advanee these interests. 

Definition of Strike and Lockout. — A. strike is a temporary stoppage 
of work by a group of employees in order to express a grievance or to 
enforce a demand. A lockout is a temporary withholding of work from 
a group of employees by an employer (or a group of employers) in 
order to coerce them to accept the employer’s terras. 

Each word in these definitions has a particular significance: 

A strike is a temporary stoppage: So far as the intention and attitude 
of the strikers is concerned, they continue to retain the status of em- 
ployees of the company against which they are striking, with vested 
interests in their individual jobs. If the dispute develops into a per- 
manent severance of relations between the employer and this group 
of workers, the .situation ceases to be a strike. 

A stoppage of work is effected either by walking out, not reporting for 
work at the usual or expected time, or reporting for duty but refusing 
to perform any work (“sit-down” strike). A walkout is a fairly clear-cut 
situation, but the other two forms of stoppage are sometimes difficult 
to interpret. For instance, workers in seasonal or intermittent trades 
(fruit piekers, longshoremen, building workers, etc.) refuse to go to 
work on terms offered by an -employer. There is no actual walkout, 
since work has never started on the season’s fruit picking, loading or 
unloading the boat, or constructing the building. To the employer 
who needs to have the work done, refusal to work means a serious stop- 
page. Such situations are considered to be strikes, since the Bureau 
interprets a strike to exist when an employer offers jobs to a specific 
group of workers who refuse to accept until certain terms or conditions 
are adjusted. Restriction of output, or sabotage, sometimes approxi- 
mates a “sit-down” strike. The Bureau interprets the situation as a 
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strike only when the participants publicly state the fact of a stoppage 
for certain specific causes. 

A strike or lockout implies stoppage of work by a group. An in- 
dividual stoppage is a “quit” or “layoff.” For purposes of convenience, 
the Bureau includes in its statistical analysis only those disputes which 
involve six or more persons and last one day or longer. 

The strike must be by a group of employees; that is, there must be a 
recognized employer-employee relationship between the parties in- 
volved in the dispute. Statistics on labor disputes, therefore, exclude 
so-called buyers’ strikes, farmers’ strikes, such as milk strikes (except 
in the case of farm labor), student .strikes, etc. There arc certain border- 
line situations in which it is difiicult to determine whether the strikers 
have the status of employee or entrepreneur, as, for example, the small 
dealer who is producing or distributing goods or services for another 
person or company. The Bureau considers an employer-employee relar 
tionship to exist when one of the parties maintains direction and con- 
trol over the work of the other; that is, the right to approve or disap- 
prove employment, and control over working conditions. Thus the 
term “employee” eovers gasoline station attendants, even though on a 
lease and contract sales arrangement, fishermen who must sell their 
catch to one certain wholesaler who determines the price, and persons 
who manufacture at home for contractors. 

The purpose of a strike or lockout is to express a grievance or to enforce 
a demand. It is a fairly simple matter to interpret a stoppage of work 
as a strike or lockout when either the worker group or the employer 
makes definite demands upon the other. Some situations, however, are 
not so easy to define, such as jurisdictional disputes, quarrels between 
rival unions, sjTnpathetic protests, organization drives by outside 
unions where employees within the plant seemingly take no active 
part. In the usual jurisdictional dispute it would appear that the em- 
ployer is pas.sive, — ^that it is a quarrel solely between worker groups 
who have no grievance against their employer. (In some cases the em- 
ployer very obviously has an interest in which union does a particular 
piece of work because of differences in wage rates.) Fundaipen tally, 
however, each group is demanding from the employer that it get the 
assignment for certain work, and thus jurisdictional disputes can justi- 
fiably be called strikes. 

Disputes between rival unions present a somewhat different picture. 
In these cases a second group with identical trade jurisdiction seeks to 
displace a union which has already been recognized by the employer. 
(Since the American Federation of Labor does not permit dual union- 
ism within its ranks, at least one of the two groups fighting for control 
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is a union not affiliated with the A. F. of L. Sometimes neither organiza- 
tion is affiliated.) While the immediate issue causing the stoppage of 
work appears to be the rivalry of two factions of workers, the employer 
is, nevertheless, an integral factor in the situation, — ^the very fact that 
there are two rival unions fighting for control generally signifies dis- 
content by one group of workers with the terms which the other union 
has obtained from the employer and the hope that the second union 
can obtain better terms. 

The employer-employee relationship need not necessarily be direct 
and proximate to permit a strike situation. In a so-called sympathetic 
strike, an individual employer may not be responsible for any of the 
dissatisfactions which bring about the strike. These are, nevertheless, 
strikes since they are called for the purpose of demonstrating the soli- 
darity of workers and broadening the group pressure upon the em- 
ployer(s) against whom there is a strike for speeific cause. 

STRIKE OR LOCKOUT 

Previous to 1922, the Bureau presented separate tables for strikes 
and for lockouts. Because of the inherent eonfusion existing in any 
industrial dispute, the difficulty of separating a strike situation from 
a lockout was early recognized. In more recent years no effort has been 
made to dustinguish the two, and all labor disputes involving stoppages 
of work were grouped together as “Strikes and Lockouts.” This awk- 
ward phrase was abandoned in 1935, the term “strike” being used in 
the generic sense to include all stoppages of work due to labor disputes, 
whether initiated by employer (lockout) or by the workers. 

UNIT OF MEASUREMENT 

One of the most difficult phases of strike statistics is that of deter- 
mining the basic unit to be counted and classified. Obviously, a trend 
of the number of strikes is meaningless unless the unit counted pos- 
sesses certain uniform characteristics. An individual dispute may be 
viewed from the standpoint of the extablishment or establishments 
involved, the group of workers affected, or the community or com- 
munities in which it takes place. In statistical treatment, difficulties 
arise from whichever angle the matter is viewed. 

Shall a general strike called by an international union, extending 
into several states and hundreds of establishments, be called one strike 
or as many as there are employers, states or cities affected? Shall 
strikes in several branches of one corporation, located thousands of 
miles apart, be considered one strike or as many as the number of 
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communities affected or the number of local unions which agreed to 
the stoppage? A local union calls a strike against dozens of employers 
engaged in the same business in the same city. Perhaps it is the union’s 
strategy to call out one shop at a time instead of simultaneously. Some 
of the employers settle with the union and work is resumed while 
other shops are still closed or perhaps have not yet been called out. Is 
this continuous campaign on the part of the local union to be classified 
as one strike or many? Several craft unions call a strike against the 
same employer. Is this one strike or shall the number of unions involved 
be the determining factor? A local union is carrying on a strike in a 
certain plant. Six other local unions in the same city decide to stop 
work in sympathy. Is this one general strike, two strikes, or seven 
strikes? 

Any method used to determine the unit for statistical measurement 
of strikes must be elastic enough to fit the varieties of situations which 
arise. At the same time, any method is necessarily arbitrary when 
applied to any individual case. As a working hypothesis, the initiating 
force and cause of the strike is the determining factor now used by the 
Bureau in deciding what shall be the unit of measurement. In other 
words, how the strike was started and for what reason, takes preced- 
ence over the number of establishments or localities affected. 

ITEMS INCLUDED IN THE STATISTICAL ANALYSIS 

Thirteen basic items are now used by the Bureau of Labor Statistics 
in its statistical analysis of strikes, namely; 

Industry Duration 

Geographical location Man-days idle 

Number of establishments Labor organization involved 

Number of workers Causes 

Sex of workers Results 

Beginning date Method of settlement 

Ending date 

Much could be said in explanation of the meaning and coverage of 
each of these items, variations of which lead to wide differences in 
statistical presentation. To anyone who is fa m iliar with the typical 
strike situation, the complexities and difficulties in classifying strikes 
by their causes or demands and by their results are at once apparent : 
So few strikes are due to one or two clear-cut causes; fewer result in 
clearly defined terms which can be accurately classified. Even such an 
apparently simple item as “number of workers involved” is variously 
understood and used. Some statistical treatments include two classi- 
fications, viz., “directly” and “indirectly.” The “directly involved” are 
supposed to include those employees who initiated or voted to strike; 
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the “indirectly involved” the remaining employees, or workers in other 
plants, who were forced to stop work when this shop closed because of 
the strike. Under these various concepts, the number involved could 
be given as 50, 5,000 or 50,000. Currently, the Bureau arbitrarily 
confines the number to include all employees within the establishment 
who stop work or are thrown out of work, thus making no attempt to 
separate the “directly” or “indirectly” involved. 

HISTORY OF BTBIKE STATISTICS IN THE UNITED STATES 

The first count of strikes in this country was made at the time of 
the Tenth Census, in 1880. Four periodic surveys were made by the 
Commissioner of Labor between 1881 and 1905, the.se providing a con- 
tinuous series for this period. No data were gathered between 1906 and 
1913. During 1914-26, the Bureau of Labor Statistics maintained a 
fairly adequate reporting service on the number of strikes and lockouts 
but in only a limited number of cases were data obtained on the num- 
ber of persons involved, causes, results, and other items. 

Since 1927 the Bureau has collected and published more or less com- 
plete data on most of the items described above. Two years ago the 
statistical work was somewhat reorganized: The number of possible 
sources for first learning about the occurrence of strikes was materially 
increased — thus insuring an approximately complete coverage. The 
former occupational classification was changed to industry classifica- 
tion to conform to that used’in the Census and the Employment and 
Pay-Roll statistics of the Bureau of Labor Statistics, and the definitions 
and inclusiveness of certain items were altered. In order to provide 
continuous series in as many classifications as possible, available data 
for all strikes which have occurred since 1927 have been reviewed and 
revised. Incomplete information on hand made revision previous to 
1927 impossible. These revised tables, together with a complete sum- 
mary of all the statistics on strikes in the United States which have 
ever been published, will be included in a forthcoming bulletin of the 
Bureau of Labor Statistics. 

NUMBER OF STRIKES 

As explained above, due to incomplete data and differences in inter- 
pretation, the figures on number of strikes occurring throughout the 
years are not entirely comparable. Considering the indefiniteness and 
proximate nature of any strike statistics, however, it would not appear 
unreasonable to link the various series for rough comparison, even 
though they were obtained by somewhat different methods: 
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NUMBER OF STRIKES AND WORKERS INVOLVED, 1881-1936 
(1906-13 Omitted)* 


Year 

Number of 

Index 


Number of 

Index 

Strikes 

Workers 

Involved 

1927-29 *100 

Year 

Strikes 

Workers 

Involved 

1927-29*100 

Strikes 

Workers 


Workers 

in 

477 

130,176 

64 

42 

1906 

mQiii 

• 

• 

• 


476 

158,802 

64 

51 

to 


• 

• 

* 


506 

170,275 

68 

55 

1913 


• 

* 

« 


485 

165,175 

65 

53 

1914 


• 

162 

• 

1885 

695 

258,129 

93 

83 

1915 


• 

214 

• 

1886 

1,572 

610,024 

211 

196 

1916t 

3,789 

1,599,917 

509 

514 

1887 

1,503 

439,306 

202 

141 

1917 

4,450 

1,227,254 

598 

495 

1888 

946 

162,880 

127 

52 

1918 

3,353 

1,239,989 

451 

399 

1889 

1,111 

260,290 

149 

84 

1919 

3,630 

4,160,348 

488 

1,337 

mmm 

1,897 

373,499 

255 

120 

\mmm 

3,411 

1,463,054 

458 

470 

1891 

1,788 

329,953 

240 

106 

1921 

2,385 

1.099.247 

321 

353 

1892 

1,359 

238,685 

183 

77 

1922 

1,112 

1,612,562 

149 

517 

1893 

1,375 

287,756 

185 

93 

1923 

1,553 

756,584 

209 

243 

1894 


690,044 

189 

222 

1924 

1,249 

654,641 

168 

210 

1895 

1,255 

407,188 

169 

131 


1,301 

428,416 

175 

138 


1,066 

248,838 

143 


1926 

1,035 

329,692 

139 

106 

1897 

1,110 

416,154 

149 

134 

1927 

707 

329,939 

95 

106 

1898 

1,098 

263,219 

148 

85 

1928 

604 

314,210 

81 

101 

1899 

1,838 

431,889 

247 

139 

1929 

921 

288,572 

124 

93 

1900 

1,839 

667,719 

247 

182 


637 

182,975 

86 

59 

1901 

3,012 

663,843 

405 

181 

1931 

810 

341,817 

109 

no 

1902 

3,240 

691,507 

435 

222 

1932 

841 

324,210 

113 

104 

1903 

3,648 

787,834 

490 

253 

1933 

1,695 

1,168,272 

228 


1004 

2.419 

573,815 

325 

184 

1934 

1,856 

1,466,695 

250 


1905 

2,186 

302,434 

294 

97 

1935 

2,014 

1,117,213 

271 



* No information available. 

t The number of workers involved in strikes between 1916-26 is known for only a portion of the 
total. However, tlie missing information is for the smaller disputes and it is believed that the total 
here given is fairly accurate. 



























ESTIMATING THE VOLUME OF RESIDENTIAL 
BUILDING CONSTRUCTION* 

Bt R. R. Foster and David L. Wickens 
Naiional Bureau of Economic Research^ Inc. 

D uring the recent long period of inactivity in the construction in- 
dustry — when industrial depression in the United States was 
being made more severe by the pronounced slump in building — it was 
impossible accurately to describe the real importance of construction 
in the national economy. Such basic questions as: How much building 
is going on in the United States? How does it compare with building 
in earlier years? Where is it taking place? could not be answered. Cur- 
rent statistics on the construction industry, although very valuable, 
were limited in their usefulness primarily to indicating the general 
trend of construction and to giving some suggestion of the areas in 
which principal building activity was under way. Now we are entering 
into a phase of business activity in which rapidly expanding construc- 
tion is of great importance, both to government and to industry, and 
adequate measurements of the actual amount of building are even 
more essential than heretofore. 

In an effort to meet this need for more accurate data on the volume 
of construction, we have made a new scries of estimates of the amount 
of non-farm residential building in the United States from 1920 to 
1935. This paper reviews some of the problems encountered, and de- 
scribes briefly the methods by which the estimates have been made. 

These new estimates show the volume of residential construction to 
have been notably greater during the past fifteen years than any previ- 
ous estimates have shown, and emphasize its importance to general 
business activity. In terms of dollar volume, the peak of residential 
construction is estimated at four and one half billion dollars or more in 
1925, rather than slightly more than three billions in both 1925 and 
1928 as shown in previous estimates. For the decade prior to 1930 it 
appears that the total volume of residential building has been con- 
sistently underestimated by as much as 30 to 50 per cent. Our pre- 
liminary estimates for 1936 indicate that the number of new units 
built will fall between 280,000 and 300,000, a considerable improve- 
ment over the 1933 level but still less than a third of the peak volume 
of 1926. 

* A paper presented at the Ninety-eighth Annual Meeting of the American Statistioal Association, 
Chicago, Illinois, December 28, 1938. 
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The country’s housing requirements during the decade of the 1920’b, 
as measured by dwellings built, other than on farms, totaled approxi- 
mately 7,000,000 units, or an average of about 700,000 units per year, 
with a peak of over 900,000 units in 1925. In contrast, at the low point 
of building activity, in 1933, about 55,000 dwelling units were built, 
or only 8 per cent of the average amount during the 1920’s. Fluctua- 
tions as great as these in what is perhaps the nation’s largest single 
industry, with widespread ramifications in other industries as well, de- 
serve far more careful attention than they have hitherto been given. 

More serious perhaps is the fact that records of building available 
currently during the boom of the 1920’s did not make evident the fact 

ESTIMATED VOLUME OF NEW RESIDENTIAL BUILDING IN THE UNITED 
STATES OTHER THAN ON FARMS 1920-36 
Number of housekeeping unite built and value of all residential building, 
including non*housekeeping dwellings* 


Year 

Number of 
hourokeeping 
unitsf 

Value of all 
residential 
oonstruotiont 

Year 

Number of 
housekeeping 
unitsf 

Value of all 
residential 
oonstruotionf 


OOO’b 

Billions of dollars 


OOO’s 

Billions of dollars 

1920 

230 

1.1 

1920 


2.8 

1021 

440 

1.8 

1930 

200 

1.4 

1922 

720 

3.2 

1931 

220 

1.0 

1923 

880 

4.0 

1932 

75 

0.3 

1924 

890 

4.2 

1933 

55 

0.2 

1025 

935 

4.7 

1934 

56 

0.2 

1926 

865 

4.4 

1935 

144 

0.6 

1927 

825 

4.1 

1936 S 

280-300 

— 

1928 

755 

3.8 





* Preliminary estimates^ subject to revision. 

i New housekeeping units only. 

Includes housekeeping and non-housekeeping dwellings (hotels, dubs, lodging houses, etc.). 
Based on data for 11 months. Cost estimates not yet available. 

that residential construction reached its peak as early as 1925 — rather 
than in 1928 as has generally been assumed. Thus, the decline in 
volume of residential building began four years before the marked in- 
dustrial decline of 1929. A more general realization of this fact would 
have given some warning of the industrial depression. 

The fact that a real revival of construction is now under way makes 
it urgent that we should not again find ourselves lacking an adequate 
basis for prompt analysis of current developments in construction. For 
this reason considerable attention has been devoted to this problem 
over the past two years by the National Bureau of Economic Research 
and the Social Science Research Council, particularly as a part of a 
broad study of real estate financing and economic stability. 

In contrast to methods previously used in estimating the total 
volume of construction, these new estimates are based upon building 
permits rather than building contracts. Instead of raising the amount 
of contracts reported for a group of states by an arbitrary percentage to 
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account for states not reported, we have used ratios of the number of 
dwelling units built to the increase in number of families in repre- 
sentative cities, and, with appropriate adjustments, have applied these 
ratios to the increase in number of families in areas not covered by data 
on building permits. Separate estimates were made for large metro- 
politan centers, for their suburbs, for smaller urban centers, and for 

COST OF residential BUILDING, 192(1-1936 



A. New Reeideniial Building. Building permits in 267 cities reported by Bureau of Labor Statis- 
tics (1920 based on 189 cities). ^ 

B. Residential Contracts Awarded, 37 eastern states reported by F. W. Dodge Corporation. 

C. Residential Contracts, 48 states. Contracts in 37 states raised on basis of building permits each 
year. Total for 37 states 1920'22 based on contracts reported in 27 states; 1923 and 1924 based 
on 30 states. 

D. Preliminai^ Estimates, Total New Non-Farm Residential Building— 48 states. Includes non- 
housekeeping dwellings. 

Note: Estimates for 1936 based on data for 11 months. 


villages and unincorporated areas, within each geographic region. A 
more detailed discussion of the volume of residential construction and 
the methods used will be given in a bulletin of the National Bureau of 
Economic Research. Some of the technical problems which have arisen 
in the course of the study are discussed below. 

Basic data for making estimates of the total dollar volume of resi- 
dential building both currently and over a period of years are confined 
largely to two series: contracts awarded, as reported by the F. W. 
Dodge Corporation’s Statistical Research Service, and building per- 
mits as reported by the Bureau of Labor Statistics. (See curves A and 
B on chart.) Other statistics on building permits are available over a 
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considerable period of years, but do not segregate residential from non- 
residential building. The data available on quantity and value of pro- 
duction and shipments of building materials, and on construction 
employment and payrolls are of limited value for estimating volume 
of residential construction. This discussion of problems and methods 
is therefore related principally to data from the F. W. Dodge Cor- 
poration and the Bureau of Labor Statistics. 

The F. W. Dodge data represent reports made by that firm’s com- 
mercial representatives in large and moderate size population centers 
on building other than on farms in the 37 states east of the Rockies, 
involving contracts of more than $2,000 for new buildings and $1,000 
for repairs. Prior to 1930 the minimum was $5,000 for both new build- 
ing and repairs. The Dodge reports therefore have not undertaken to 
provide information on any construction projects involving contracts 
below these limits. It seems probable that the total volume of con- 
tracts excluded by these limitations has been of considerable im- 
portance, especially during the 1920’s. Estimates of total cost of 
residential building based on contracts awarded should therefore in- 
clude some allowance for value of new building involved in contracts 
of less than $2,000 in recent years and $5,000 in earlier years. 

Any estimate of total dollar valuation of contracts for the country 
made from the Dodge data requires an estimate for the 11 western 
states. However, such an estimate cannot safely be made by adding a 
fixed percentage to the total contracts reported in the 37 eastern states 
because the trend of building in the western states at times has varied 
widely from that of the remainder of the country. 

For estimating the number of dwelling units built, from the data 
supplied by the F. W. Dodge Corporation, the number of dwellings in 
one- and two-family dwellings can be derived from the number of build- 
ings of these types reported, but the number of dwelling units in apart- 
ments and other types of dwellings are not given. The rough approxi- 
mations of units that may be made from data on square feet of floor 
space are not satisfactory. Thus, neither a 37-state total nor a 48- 
state total of family units built can be projected directly from the con- 
tract data. ' 

The other principal source of construction data is the Bureau of 
Labor Statistics. This agency obtains data currently on building per- 
mits from local building authorities in nearly 2,000 cities having 2,500 
or more population but reports for only about 1,500 of these cities are 
included in the data published monthly. Among the items furnished 
by the permit are, type of structure, number of units, and estimated 
value of proposed structure as declared by the applicant. These data 
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give some representation in all 48 states, though the coverage is not 
uniform for states or regions. Also, coverage changes from time to 
time, in the case of cities which annex territory. There is no repre- 
sentation for permits in areas outside city limits, nor in places under 
2,500 population, or on farms. Thus neither of the principal sources 
of data on construction provides a uniform coverage for various parts 
of the country. 

For areas not covered by the Bureau of Labor Statistics, the most 
practical method found for estimating units built is to apply to the 
increase in number of families in these areas, ratios of building to in- 
crease in number of families in the reporting cities. Marked differ- 
ences in rates of growth and building make necessary separate esti- 
mates for metropolitan centers, and for their suburbs, smaller cities, 
and rural areas within each geographic region. We estimate that in the 
last building boom, 70 per cent of all non-farm dwellings built were in 
metropolitan districts, nearly half of this amount being in the suburbs. 
Also, of all non-farm dwelling units built, about half were in the 
Middle Atlantic and East North Central regions. 

In contrast to estimates of an aggregate amount of building over a 
period of years, based on the increase in number of families, estimates 
of volume for any one year cannot safely be made on the increase in 
families, especially since 1930. Other factors, such as credit conditions, 
changes in workers’ income, building costs, or abnormal vacancies 
may have more influence on building than the increase in families in 
certain years. In the absence of sufficient data on these factors as they 
relate to building, it is possible to estimate the building volume in un- 
reported cities on the basis of building rates in the reporting cities of 
similar size, using the 1930 census data on population, with modifica- 
tion. Such estimates arc facilitated by the present segregation by size 
groups of the 1,500 cities for which the Bureau of Labor Statistics pub- 
lishes permit data. 

However, caution is needed in the use of this method. Grouping of 
cities by size may give quite misleading results because it averages 
together cities having widely differing rates of building activity and 
their average may not be representative of the unreported areas. This 
is true particularly of the group of small cities now reporting to the 
Bureau of Labor Statistics which is overweighted by cities which are 
satellites of large metropolitan centers. In the past, these satellite 
cities have constituted the most rapidly growing segment of the entire 
population. The list of cities of 2,500-5,000 population for which re- 
ports are now published includes over half of all cities of that size 
falling within metropolitan districts, but less than one-fourth of the 
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isolated communities of the same size remote from the influence of large 
centers. 

These problems encountered in estimating total building on the 
basis of building permits apply to volume either in terms of number of 
family units, or dollar valuation. Estimates of dollar volume have the 
additional uncertainty as to how accurately permit valuations reflect 
actual construction costs. Permit valuations are known to be too low 
in some cities where tax assessors use them for taxing purposes, or 
where permit fees are based on the estimated cost given in the permit. 
On the other hand, in boom times, permit figures may be overstated 
for sales purposes. 

Another item of uncertainty in the permits figures is the number of 
permits granted, but for which actual construction is long delayed, or 
cancelled, or for other reasons not started. This is sometimes an im- 
portant factor in certain cities. 

In using the building permits series for 257 cities, as published by the 
Bureau of Labor Statistics, to estimate building volume over a period 
of years, allowance must be made for a downward bias, becoming 
more pronounced since 1928 or 1929. The bias is due to the fact that 
building permits, limited to areas within city limits, do not reflect the 
increasingly greater activity in the environs. Some evidence of this 
bias is given by real property inventory data on number of structures 
by year built, which show an increasing proportion of dwelling units 
built in the environs outside city limits of the large metropolitan cities. 
The bias is further indicated by estimates of total non-farm building 
based on the increased sample of cities in recent years, which show 
that the volume of all building outside the 257 cities has been increas- 
ing relative to that in the 257 cities. Thus, with the 257 cities tending 
to under-represent building over a period of years, and the current 
list of 1,500 cities tending to over-represent building, the two series 
should not be linked, for purposes of long-range comparisons. 

In contrast to the downward bias in the permits series for 257 cities, 
there appears to have been an upward bias in the series of contracts 
awarded. Estimates of the total volume of residential building in the 
country based on contracts in 37 states are much below the new esti- 
mates presented herewith. Much of this difference apparently was due 
to the exclusion of contracts under 35,000 prior to 1930, but some may 
have been due to change of coverage when volume was rising rapidly 
in the early 1920’s. Some idea of the extent of this under-reporting may 
be obtained by means of several rough tests. For example, if Curve 
“C” represents substantially the amount of building the F. W. Dodge 
Corporation would have reported had they covered all 48 states, a total 
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of $22.2 billions is indicated for the 10-year period 1920 to 1929 in- 
clusive. This total includes cost of hotels. Even if this indicated volume 
of construction were all in housekeeping dwellings, and the average 
cost per family unit were as low as $5,000, the Dodge minimum for 
single contracts, it would represent only 4,440,000 units for the decade. 
This falls considerably short of the 10-year increase of 5,500,000 in the 
number of occupied non-farm dwelling units reported by the Census of 
1930. It is 2,560,000 units less than the probable total of about 
7,000,000 units built during the decade, when allowance is made for 
1,500,000 additional units built to offset demolitions, fire and other 
losses, and to allow for the increase in vacancy between 1920 and 1930. 
The exclusion of contracts under $5,000 involving many one-family 
dwellings would go far toward explaining the difference in trend shown 
by the contract and permits scries. 

Even if satisfactory country-wide estimates can be made from either 
contract awards or building permits data, difficulties arise in inter- 
preting the results with respect to the time at which the construction 
work actually occurs. Both permits and contracts report a lump sum 
as of a given date, but the actual expenditure for materials and labor 
may be spread over many montlis. There are practically no series re- 
porting such expenditures currently. The nearest approach is that 
represented by payrolls of reporting firms in the construction indus- 
try published by the Bureau of Labor Statistics. This series has only 
partial coverage of the industry and does not include value represented 
by labor performed by the individual builder or small contractor. 

The problem of estimating new construction on farms either for 
dwellings or for all building presents greater difficulties than for con- 
struction in cities. Practically no data similar to contracts awarded or 
building permits are available as a current sample on farm construc- 
tion. ('ensus data on number of farms and farm families require con- 
siderable interpretation for use in estimating net requirements for new 
dwelling construction. 

The difficulties which have been enumerated, and others encoun- 
tered in estimating the volume of residential building, suggest certain 
desirable improvements in the available series. For example, the value 
of the F. W. Dodge reports on contracts awarded would be materially 
enhanced if coverage could be extended to all 48 states, or even if made 
to include only the three Pacific Coast states. Also inclusion of data on 
number of family units in contracts for respective types of dwellings is 
desirable. Maintenance of complete and uniform coverage is of prime 
importance. 

In the case of building permits, test studies are needed to show the 
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relation of permit valuations and actual construction costs. Local 
agencies should be encouraged to establish methods of reporting per- 
mits actually executed, to eliminate at least periodically, the exaggera- 
tion of permits figures due to permits granted, but allowed to lapse. 
In publishing building permits data, their value would be enhanced if 
the cities were grouped by metropolitan districts. 

At present the Bureau of Labor Statistics series has only a one-third 
representation in the small incorporated cities, and none in the rural 
non-farm areas. Statewide reporting of certain minimum items on con- 
struction would provide not only more data, but would insure uni- 
formity in the reports. Establishment of state reporting will depend 
to a considerable degree on an aroused public interest in housing prob- 
lems, demanding zoning and building regulations beyond corporate 
city limits. 

The reporting of farm construction would be a desirable addition to 
the whole body of current construction statistics. In the absence of 
country-wide reporting, which will extend to farms, separate data 
should be compiled for farms, preferably by the Department of Agri- 
culture. This department already has an elaborate system of reporting 
farm data on a sampling basis which might be adapted to the item of 
construction. 

Supplementary to any system of reporting current construction there 
is a growing need for the establishment of a periodic census of all real 
property. Census data on non-farm homes have been of the most 
limited and inadequate character and are available only on an irregu- 
lar basis for certain 10-year intervals when obtained incidentally to the 
population census. During the past several years, physical inventories 
have been taken of the urban residential property in something more 
than 100 towns and cities, which aggregate about 15 per cent of the 
country’s population, but these inventories have not been uniform in 
items covered. A census of real property covering the entire country at 
intervals not to exceed five years would provide a valuable background 
for correcting estimates made from incomplete data available cur- 
rently. Such a census of the country’s structures might desirably in- 
clude items covering the size of the structure, materials of construction, 
date of construction, the rental value and market value as reported by 
the owner or occupant. 

Since a large part of the country’s wealth is represented by struc- 
tures, and since the construction industry constitutes a major part of 
business activity it is clear that public agencies, both local and na- 
tional, should take a more active part in the provision of factual in- 
formation in this field. 



THE EFFECT OF ALLOCATION OF NONRESIDENT 
DEATHS ON DEATH RATES* 

Bt Forrest E. Linder 
Bureau of the Census 

A DEATH BATE may be defined briefly as the ratio of the number of 
people dying to the number of people exposed to the risk of dying. 
Other demographic and economic data, such as those relating to busi- 
ness volume, unemployment, crime, fertility, etc., may also be ex- 
pressed on a per capita basis. An essential requirement for the validity 
of these measures is that the data included in the numerator of the ratio 
be collected in a manner consistent with the population base used in the 
denominator. 

One of the greatest difficulties in obtaining such correspondence 
arises from the fact that the population under investigation is not 
static. There is a rapidly increasing tendency toward population mo- 
bility, and this has now reached the stage where many rates and other 
per capita measures are of limited value unless nonresident factors are 
considered. In addition to more constant migratory trends, there are 
definite seasonal shifts in population due to climatic or occupational 
factors. Superimposed on these are more irregular changes in popula- 
tion such as those created by rapidly changing economic conditions in 
any particular locality. 

In the case of mortality and natality data the greatest shifts are 
those caused by temporary migration into certain localities, especially 
cities, in order to take advantage of hospital facilities. For this reason 
the deaths reported for a particular city or county include decedents 
who are not residents of that city or county, and are, consequently, not 
represented in the estimate of the number of persons exposed to the 
risk of dying. On the other hand, the reported deaths for a specific 
locality fail to include residents of that locality who have died else- 
where. A solution of this difficulty obviously requires that nonresident 
decedents be reallocated to their place of residence. 

The Bureau of the Census was well aware of the importance of this 
problem as early as 1900. The first of the annual volumes, Mortality 
Statistics, published in 1906, contains a rather complete discussion of 
the nonresident problem and also of the difficulties of making adequate 
correction for this factor. However, it was not until 1918 that a table 
based on a reallocation of nonresidents was published. At that time the 

* A paper presented at the Ninety-eighth Annual Meeting of the American Statietioal Association, 
Chicago, Illinois, December 30, 1936. 
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mortality registration area did not include all of the United States, 
and consequently the reallocation could not be complete. A similar 
table was published for each consecutive year up to 1931, when the 
nonresident tabulations were discontinued.* 

In 1935 the Division of Vital Statistics inaugurated a new series of 
nonresident tabulations. The coding rules by which the reallocation is 
made are of primary importance in the consideration of such tabula- 
tions. The essential rules are given below: 

ESSENTIAL RULES FOR ALLOCATING RESIDENTS 

1. A decedent is a nonresident if the place of residence is stated as different 
from the place of death. 

2. Decedents living more than 1 year in a community are residents. 

3. Decedents in general hospitals, tuberculosis sanatoria, etc., are allocated 
to orijdnal place of residence. 

4. Decedents in "mental” institutions, etc., are tabulated as residents of 
place of death. 

These instructions are based on the general principle that the place 
of residence should be determined so that the mortality data corre- 
spond with the enumerated populations on which rates would be based. 
They are, of course, subject to criticism from certain points of view, 
and subject to future revision. But in the meantime, the effect of each 
on the tabulations should not be overlooked. 

In coding the place of residence, the decedent is considered as a resi- 
dent of his “usual place of abode.” If no place of residence is given on 
the death certificate, the decedent must be considered as a resident of 
the place of death. Such omissions of original data reduce the number 
of nonresidents which are tabulated. 

The second rule states that if a decedent has lived more than one 
year in a community he is considered a resident of that community 
even though some other place of residence is stated on the death cer- 
tificate. This does not mean that a person must live a whole year in one 
place before he can be considered a resident. As soon as his usual place 
of abode is established, the person becomes a resident of that place. 
The third rule refers to persons moving temporarily to hospitals, and 
similar institutions where the length of stay is not usually of long dura- 
tion. Tuberculosis sanatoria are included in this group of hospitals, 
because even though the length of stay may be long, the cause of death 
presumably originated at the place of former residence. The effect of 
the fourth rule must be emphasized. This rule states that decedents 

^ Certain State Departmenta of Health make nonrasidenoe tabulationa. The first of these were 
published by the Connecticut and New York Departments of Health in 1927. According to the latest 
information available, deven states now make a rather complete residence tabulation. Eight other 
states make a partial residence tabulation by showing deaths for cities and counties including and 
excluding nonresidents. 
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in institutions where the length of stay is usually long are tabulated as 
residents of the place of death. This applies to inmates of state mental 
hospitals, penitentiaries, homes for the poor and aged, etc. In order to 
keep mortality tabulations consistent with population figures, it is 
necessary to assign deaths in such institutions to the city or county in 
which the institution is located. However, such deaths arc tabulated 
separately so that it is possible to obtain mortality figures for each 
county and city including or excluding deaths in these institutions. 

The data presented in the following discussion refer only to the sev- 
enteen states for which tabulations have been completed, and to the 


TABLE I 

TOTAL DEATHS AND DEATHS OP OUT-OF-STATE NONRESIDENTS: 1935 


State 

Total deaths 

Out-of-atate n 

Number 

onresidents 

Per cent of 

1 total deaths 

Totol 

346.719 

■imgH 

2.5 

District of Columbia 

8,483 


9.4 

Florida 

20,046 


6.7 

Arisona 

6,077 


5.5 

New Hampshire 

6,532 


5.0 

Minnesota 

26,247 

893 

3.4 

Utah 

5,066 

162 

3.2 

Maryland 

21,182 

621 

2.9 

Delaware 

3,208 

91 

2.8 

Vermont 

4,777 

131 

2.7 

Rhode Island 

7,838 

199 

2.5 

Montana 

6,291 

153 

2.4 

New Jersey 

43,284 

963 

2.2 

Connecticut 

17,659 

372 

2.1 

Washington 

18,203 

337 

1.9 

Massacnusetts 

50,237 

885 

1.8 

Maine 

1 1 ,024 

186 

1.7 

Indiana 

39,515 

471 

1.2 

Michigan 

51,050 

561 

1.1 


District of Columbia.* It is important to emphasize that these results 
are provisional. Until tabulations for all states are completed, it is not 
possible to include for any state deaths of residents of that state oc- 
curring in other states. 

Some idea of the numerical importance of these out-of-state residents 
can be obtained by determining how many out of those dying in each 
state were residents of other states. These data are given for each state 
in Table I. Florida, for example, reported 20,046 deaths in 1935. Of 
these 1,339, or 6.7 per cent, were residents of other states. Such states 
as Michigan or Indiana had very few out-of-state nonresident deaths. 
In all of the 18 areas under consideration here, there were 346,719 
deaths, and of these 8,825, or 2.5 per cent, were residents of a state 
other than that in which death occurred. 

* The ereei induded are liated in Table I; 
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From the above figures it is easy to see that interstate migration, as 
reflected in mortality returns, is so great that the allocation of these 
nonresidents to the proper state is essential. This is not, however, as 
important as the reallocation of all nonresidents, including those who 
have merely moved about within a state. 

In almost every discussion of the mortality nonresident problem, it 
is assumed that this movement within and between states consists 
largely of persons leaving the rural parts of counties and going to cities. 
Thus, it is frequently stated, that the recorded death rate is excessively 
high for cities and too low for the rural parts of the counties. This is 
generally the case but there are many exceptions. 

Chart I shows the frequency distribution of the percentages that the 
resident deaths are of the recorded deaths for rural parts of counties. 
If the percentage is over 100 it means that the resident rate would be 
higher than the recorded rate. From this distribution it is easy to see 
that the recorded rate for most counties is too low, but it is important 
to notice that in one-fourth of the counties the recorded rate is too 
high. In these counties more people move into the rural part of the 
county to die, than move out of it. 

The opposite side of the picture is also shown in Chart I. The lower 
graph shows the frequency distribution of percentages that the resident 
deaths are of the recorded deaths for cities of over 10,000 population. 
Here most of the percentages are less than 100, indicating that the 
resident death rates for those cities are less than the recorded death 
rates. But notice also that in over 35 per cent of the cities the reverse 
is true. 

These distributions show that it is oversimplification to visualize the 
migration entirely as one from rural areas to metropolitan areas, and 
that it is necessary to consider the shifts from cities to rural areas, the 
shifts from one rural area to another, and the shifts from one city to 
another. 

Irrespective of the direction of these movements, it is evident that 
the movement into a city or county seldom equals the movement out 
of that city or county, and that the error neglected when no allocation 
is made, varies greatly from city to city and from county to county. 

But the importance of a study of nonresidence goes further than an 
examination of the net effect of reallocation. If a large number of peo- 
ple move into a city to die and another large number move out of the 
city to die, the net effect on the death rate for that city may be zero. 
However, this would merely bo a coincidence of minor importance. 
The people that move out of a city go for reasons that differ from those 
who move into a city, and whatever the net effect on the crude death 
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rate may be, the migration is a social phenomenon worthy of serious 
study. 

Without attempting, therefore, to balance the nonresidents of any 
locality against the residents of that locality who die elsewhere, an ex- 
amination can be made of the magnitude and characteristics of the 
group of nonresidents per se. 

The total number of deaths recorded in each state and the number of 
decedents who were not residents of the tabulation unit* in which death 
occurred, is shown in Table II. In New Jersey, for example, 20.9 per 


TABLE II 

NUMBER OF DEATHS OF PERSONS WHO ARE NOT RESIDENTS OF THE 
TABULATION UNIT IN WHICH DEATH OCCURRED: 1935 



Total nonresidents 

State 

Number 

Per cent of 
total deaths 

Total 

40,602 

13.4 

New Jersey 

0,032 

20.9 

Rhode Island 

1,459 

18.0 

Connecticut 

2,834 

10.0 

Massachusetts 

7,742 

15.4 

Minnesota 

3,899 

14.9 

Florida 

2,900 

14.5 

Utah 

700 

13.8 

New Hampshire 

887 

13.0 

Washington 

2,454 

13.5 

Montana 

847 

13.5 

Michigan 

0,375 

12.5 

Delaware 

390 

12.2 

Maryland 

2,140 

10.1 

Maine 

1.085 

9.8 

District of Columbia 


9.4 

Vermont 

387 

8.1 

Ariiona 

387 

0.4 

Indiana 

2,178 

5.5 


cent of the decedents died in a city or a county in which they were not 
residents. Even in states which had the fewest nonresident deaths, 
more than 5 per cent of the recorded deaths were nonresidents. For the 
total area under investigation 13.4 per cent of the recorded deaths 
were of those not residents of the tabulation unit in which death oc- 
curred. This high percentage may be taken as an indication of the gen- 
eral amoimt of error which is neglected when no resident reallocation 
is made. However, the error for individual cities or counties may be far 
in excess of this. 

It has generally been assumed that the nonresident group consisted 
largely of those moving to hospitals or other institutions, and dying 
from certain causes. While it was not practical to make a tabulation 

* The tabulated number of nonreeidenta is definitely related to the eiae of the tabulation unit. 
If there is a single code number for a whole oounty it will not be possible to identify changes of residenoe 
within a oounty. In census tabulations of this material each city of 10,000 or over, and each county, 
exclusive of the cities, is considered a tabulation unit. 
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which shows the detailed distribution of causes of death for the non- 
residents, they have been tabulated in six important cause groups. 


table III 

NUMBER OF DEATHS FROM CERTAIN CAUSES AND THE PROPORTION 
THAT ARE NONRESIDENTS: 18 STATES, 1938 


Cause 

All decedents 

Nonresident 

decedents 

Per cent nonresidents 
are of all 
decedents 

Total 

346.719 

46.602 

13.4 

Tuberculosis 

16.810 

3,487 

22.0 

Cancer 

38.167 

6,360 

14.0 

Puerperal 

2,640 

603 

22.8 

Diseases of infancy 

11,866 

1,609 

13.6 

I'otal automobile 

0,008 

3,147 

34.0 

All other 

260.220 

32,206 

12.0 


These are shown in Table III. This table shows the number of deaths 
in each of the six cause groups for the total decedents, as well as the 
number of deaths for the nonresident decedents. The table gives also 
the percentage of those dying from each cause who were nonresidents. 
The proportion for each cause may be compared with that of the total. 
Thus, whereas 13.4 per cent of all decedents were nonresidents, 22.0 
per cent of those dying from tuberculosis were nonresidents. It is also 
evident that in the case of cancer and disea-ses of infancy, the propor- 
tion of nonresidents is practically the same as for total deaths. The 
greatest percentage among these selected causes is for deaths resulting 
from automobUe accidents. Of these, 34.9 per cent were not residents 
of the place of death. 

The extent to which hospitalization is related to nonresidence is also 
of interest. Table IV shows the number of all decedents and the num- 
ber of nonresident decedents dying in hospitals. The percentage of each 
group dying in hospitals is shown in the last two columns. For the total 
decedents 34.8 per cent die in hospitals, whereas in the nonresident 
group the percentage is 80.0. 

TABLE IV 

NUMBER AND PERCENTAGE OF TOTAL AND NONRESIDENT DECEDENTS 
DYING IN URBAN AND RURAL HOSPITALS: 18 STATES, 1936 


Place of death 

1 Number | 

Per cent 

All 

decedents 

Nonresident 

decedents 

All 

decedents 

Nonresident 

deoedenta 

ToUl 

346,710 

46,602 

100.0 

100.0 

Hospital 

120,667 

37,222 

34.8 

80.0 

Not hospital 

226,162 

9,280 

66.2 

20.0 

Total urban 

206,810 

32,948 

100.0 

100.0 

Hospital 

96,230 

28,706 

46.3 

87.1 

Not hospital 

110,680 

4,242 

63.7 

12.0 

Total rural 

140,900 

13,664 


100.0 

Hospital 

26,318 

8,616 


62.8 

Not hospital 

116,682 

6,038 

1 82.0 1 

37.2 
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Needless to say, the proportions in these tables vary widely from 
state to state, and from rural areas to urban areas. But for every area, 
whether a study is being made of general mortality or of special causes, 
it is evident that a consideration of the nonresident group is of para- 
mount importance. 

Granting the importance of this, it does not follow that all mortality 
tabulations should henceforth be made on the basis of place of residence 
rather than place of death. Whenever such a change is made, it will 
create a discontinuity in the comparability of mortality statistics. 
Consequently, it is necessary to have a transition period during which 
mortality data are tabluated both by place of residence and place of 
death. In view of this necessity the Bureau of the Census plans to con- 
tinue its tabulations based on place of death, and to supplement these 
with more complete tabulations based on place of residence. During 
the Decennial Census of 1940, it also plans, if possible, to investigate 
the effect of such a change upon the commonly used specific death 
rates. At this time a complete population base for such rates will be 
available. Such a study would form the necessary connecting link be- 
tween the present “place of death” tabulations and the future “place 
of residence” tabulations. 



THE ATHENS MEETING OF THE INTERNATIONAL 
STATISTICAL INSTITUTE 


Walter F. Willcox 
Cornell University 

O N THE invitation of the Government of Greece, extended at Lon- 
don in 1934, the International Statistical Institute held at Athens, 
September 27 to October 1, 193G, its twenty-third meeting, and the 
ninth since 1923, when the series began again after an interruption of 
ten years. At each session the General Assembly, or whole body of 
members, breaks up into not more than four sections, dealing respec- 
tively (at Athens) with demography, economic statistics, social statis- 
tics, and mathematical methods. The bulk of the work is done in the 
sections where (1) communications from members which have been 
printed and mailed in advance of the session are examined, usually 
after a summary explanation by the writer, and (2) reports of com- 
mittees, which also have been circulated beforehand arc discussed, 
leading in many cases to recommendations by the section to the Gen- 
eral Assembly. Towards the end of the week, the General Assembly 
considers and usually adopts these recommendations. At Athens, de- 
parting from recent Institute procedure, the statistics of distribution 
or business, the recent developments of which are of especial interest, 
was considered by the General Assembly on the basis of a committee 
report without preliminary examination in a section. 

The session received eight communications and five reports on prob- 
lems in demography, nine communications and four reports on prob- 
lems in economic statistics, ten communications and four reports on 
problems in social statistics, and five communications and two reports 
on problems in mathematical methodology, a total of 32 communica- 
tions and 15 reports. The communications will be disregarded for lack 
of space, but action on the leading section recommendations calls for a 
summary. 

Regarding census methods in the Far East, the General Assembly ad- 
vised: that methods should be prescribed in detail by the central 
government; that there should bo a preliminary count of dwellings; 
that the census should be made by enumerators carefully selected, in- 
structed, and supervised; that the schedules should carry only demo- 
graphic questions; that, if no census can be taken, an estimate of the 
population should be made by the representative method under a uni- 
form plan; and that all results .should be tabulated at a central office. 
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Regarding death rates at high ages, it recommended: that in censuses 
and registration reports particular attention should be given to returns 
about persons over 70 years of age; and declared that, although it could 
not recommend as suitable for all conditions any single method of 
computing such death rates, the method of graphic adjustment de- 
served particular consideration. 

Regarding the statistics of the number and proportion of stiU-bom, it 
recommended: that each country should adopt whatever methods 
seem most appropriate for getting complete statistics of births; that 
the definition of stillbirths proposed by the League of Nations should 
be adopted; that all returns of stillbirths should be accompanied by 
explanations about causes of error; that the deaths of those dying under 
1 year of age should be classified according to age by days within the 
first week, by weeks within the rest of the first month, and by months 
within the rest of the first year; and that, regarding the figures most 
helpful in analyzing the statistics of living births, stillbirths, and 
death rates by age in the first year of life, a decision should be delayed 
pending further examination by the committee. 

Regarding deaths and death rates from cancer in large cities, it recom- 
mended: that the committee's inquiry should be repeated at the time 
of the next census, avoiding the causes of error revealed by this pre- 
liminary investigation; that the Hygiene Section of the League of 
Nations and other international medical organizations should be asked 
to help in drafting a schedule to be filled by physicians in hospitals 
about each first treatment of a case of cancer and, if possible, another 
schedule about the outcome of the case; and that all schedules should 
be tabulated in a central office. 

Regarding statistics of economic cycles, it asked its committee to pre- 
pare a further report on the index numbers which have been or should 
be used in order to give a correct idea of the meanings of the phrase, 
"economic equilibrium,” as set forth in the report, and to send its 
questionnaire to organizations studying economic cycles or concerned 
with economic studies, and it urged the Director of the Institute’s 
Permanent Office to continue, in cooperation with the Conference of 
Economic Services, to publish indices of economic activity for 16 im- 
portant countries. 

Regarding the international statistics of motor power, as motor power 
constitutes an essential element of production, as the employment of 
secondary motors calls for care in determining accurately the amount 
of power available for each branch of industry, and as it is important 
not to confuse motor power, as an index of capacity, with energy pro- 
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duced or consumed, as an index of production, the General Assembly 
recommended: that the statistics of motor power used in transporta- 
tion (not including transportation within establishments) should be 
classified as follows: (a) road transportation, (b) railway transporta- 
tion, (c) transportation by water, (d) transportation by air; that with 
reference to automobiles the statistics should indicate whether the 
power is reported according to some conventional measure or is the 
power actually produced; that the statistics should report: (a) power 
from different kinds of prime motors and subdivide each, distinguish- 
ing motors in use, even if unemployed at the moment, from motors in 
reserve or used only under special circumstances; and (b) the power 
of different kinds of secondary motors; that, to facilitate computation 
of the motor power available for each branch of industry, it is well to 
distinguish (a) the power of prime motors used for producing elec- 
tricity from the power used for other purposes; (b) the electric power 
bought outside from the power produced within; that, as a measure 
of the power available for each branch of the industry, it is well to use 
(a) the power of prime motors not employed for producing electricity 
plus the power of electric motors, or (b) the power of prime motors plus 
the power of electric motors fed by purchased current minus the 
power sold ; and that the power should be reduced to kilowatts accord- 
ing to a specified formula. 

Regarding the statistics of traffic accidents, noting that a sub-com- 
mittee of the League of Nations had proposed a schedule for such statis- 
tics and thinking that it does not ask for several items of information 
needed for international comparison, especially about proper bases for 
the statistics, such as population, number of vehicles used, amount of 
gasoline consumed, it invited the Committee on the Statistics of 
Transportation to consider this and other statistical questions relative 
to the use of accident reports, and confirmed the reference of such 
statistics to that committee. 

Regarding family budgets a preliminary report and two communica- 
tions were referred back to the committee. 

Regarding the organization of government statistics, a preliminary re- 
port and a communication were discussed, and the section urged to 
continue the study and divide the field. 

Regarding criminal statistics, the mixed commission’s report upon 
the objectives, including an outline of a model report, was approved. 

To deal with international statistics of new buildings and of housing, 
it was decided to set up a new committee and to ask the Bureau to 
enlist the cooperation of the Hygiene Section and the Economic Sec- 
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tion of the League of Nations, the International Labor OflSce, the 
International Union of Cities, the International Federation for Town 
Planning, and the International Building Association. 

Regarding the statistics of gymnastic and sport societies, it urged 
statistical ofiBccs to include this subject in their reports. 

Regarding the statistics of the use of radios, as the radio has become 
increasingly important in social life, as all such returns as arc inter- 
nationally comparable should be gathered and as the Institute appreci- 
ates what the International Union on the Use of the Radio has done, 
especially from an international point of view, and thinks that the 
work should be extended, it asked the Bureau to get into touch with 
the International Union on the Use of the Radio and propose the 
establishment of a mixed commission to determine the objectives for 
developing international radio statistics. 

Regarding mathematical methods, it invited the attention of statis- 
ticians to the objections to an inference often drawn in using the 
Bravais-Galton coefficient “r” as a measure of correlation and ap- 
proved a series of recommendations regarding the form of statistical 
tables. 

One privileged as I have been to attend both pre-war and post-war 
sessions notes certain differences between them. Until recently the 
Institute was substantially a child of Europe. All but one of its four- 
teen pre-war sessions as well as the nine sessions of its predecessor, the 
International Statistical Congress, were held in that continent, and 
the comparative failure of the one held outside Europe sounded a warn- 
ing against a repetition of the experiment. The early post-war meetings 
at Brussels and Rome carried on this pre-war tradition, but since 1925 
and apparently not of set purpose the Institute ha.s become a world 
organization with sessions at Cairo, 1927, Tokyo, 1930, Mexico, 1933, 
and one in prospect in Washington, as well as at Warsaw, 1929, Ma- 
drid, 1931, London, 1934, and Athens, 1936. 

The attendance and the quality of the communications, reports, and 
discussions at these sessions held outside of Europe have been on a par 
with those at the European sessions. This has been due almost entirely 
to the fact that the organization committees for the Cairo, Tokyo, and 
Mexico sessions, supported by their governments, were able to pay 
cither the cost or at least the additional cost of the longer journeys. 

There has been also since the War a material extension of social 
functions connected with the gatherings. On comparing three pre-war 
with three post-war sessions, it appeared that the Berlin session, 1903, 
arranged for an excursion to Wannsee and a banquet there; the Lon- 
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don session, 1905, for a reception at a country house and an excursion 
to visit Windsor Palace; and the Paris session, 1909, for a half-day's 
excursion to Chantilly and a day’s trip to Rouen. 

At Tokyo, 1930, on the other hand, during the week there was a 
day’s excursion to Nikko and, after the business sessions had ended, 
five days of excursions to Hakone, Kioto, Shiga, Nara, and Osaka; at 
Madrid, 1931, there was a midweek trip to Toledo, and after the ses- 
sions members and guests were entertained for two days by the city 
government of Barcelona; and finally at Mexico, 1933, after the ses- 
sions, there were eight days of excursions, mainly in autos, to Xochi- 
milco, Taxco, Cuernavaea, Toluca and its volcano, Nevado, the pyra- 
mids of Teotihuacan, San Rafael, Amecameca, Pachuca, Real del 
Monte, and El Chico. 

At the London session of 1934, although no such excursions were 
arranged, many members, accepting invitations from Dublin, attended 
the celebration of the Statistical and Social Inquiry Society of Ireland, 
which immediately followed the meeting in London and which, with 
accompanying governmental functions, filled several days. 

Delightful as these opportunities have been to see a country’s won- 
ders under expert guidance, in the company of friends, and without 
expense, it is a question which the Institute, perhaps on recommenda- 
tion of the Bureau, might consider, whether it would not conduce to 
improving the Institute’s work if bounds were set to the generous and 
charming hospitality of the local committee of arrangements. 

As at previous .sessions the social functions at Athens were varied 
and brilliant. Their unique feature was that we felt, as perhaps on no 
earlier occasion, that we were seeing for the first time the ancient home 
of our civilization, for we arc all the children of Hellas. On Sunday we 
visited the Acropolis under the leadership of the Director and par- 
ticipated in a tea given by the Premier and Minister for Foreign Affairs. 
On Monday there was an excursion to the Marathon reservoir, where 
luncheon was served, and a dinner by the Minister of National Econ- 
omy; on Tuesday a visit to the Greek Exhibition and a dinner by the 
Mayor of Athens. 

For Thursday evening a society of Greek ladies had organized an 
exhibition of Greek costumes and dances of many periods and regions; 
on Friday there was an excursion in motors to Delphi; on Saturday, a 
visit to the National Museum and in the evening a presentation of 
Sophocles’s Electra in modern Greek in the theater of Herod Atticus 
on the side of the Acropolis. That afternoon also the members of the 
Bureau were received by the King. 



118 


Amsrican Statistical Association' 


To American members, at least, the Athens session was noteworthy 
because this was the first time in 80 years and the first among 32 
meetings of the Institute and its predecessor, the International Statis- 
tical Congress, in which as many American members attended as ap- 
peared from any other country. Those present were Davis R. Dewey 
and wife, E. Dana Durand, wife and daughter. Haven Emerson, Irving 
Fisher, Joseph A. Hill, William F. Ogbum, Karl Pribram and wife, 
Stuart A. Rice, Carl Snyder, William M. Steuart and wife, Walter 
F. Willcox and sister; and three guests. Dr. Halbert L. Dunn, Miss 
Elizabeth C. Tandy, and Miss Jessamine S. Whitney. Before the 
War the average attendance of American members at sessions in 
Europe was less than two per meeting; since the War and excluding the 
Mexico and Athens meetings, for which traveling expenses were paid, 
their average attendance was two per meeting. At Mexico five and at 
Athens eleven were present. 
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AUTOMATIC CHECKS IN CORRELATION ANALYSIS 


The purpose of this note is the presentation in systematic form of a 
series of “automatic” or “mechanical” checks upon all of the basic 
statistical operations of multivariate analysis, from the sums of the 
original series, as they are to be used in the analysis, up to and in- 
cluding all the simple intercorrelations. No checks are suggested for 
the operations of “deflation” or elimination of seasonal or secular vari- 
ation. It is assumed that the data are accurately presented in what- 
ever form it is desired to correlate them. 

No algebraic contribution is contained in this note. None of these 
checks is in any proper sense original. It is believed, however, that not 
all of them have ever been combined into a single tabular system, and 
the evidence is clear that competent statisticians are today using 
checks which are at the same time more complex and less satisfactory 
because these have not been called to their attention.' 

Consider a set of N observations on each of n variables xi, xt, 
xj, • • • ,x„, (N>n). 

Let 2 denote summation over all of the N observations. (Thus there 
will be N terms in Xxi, in ZxtXt, etc.) 

Let S denote summation over all possible 'permutations of the indi- 
cated literal subscripts. (Thus iS(2x,) = 2xj+2x2+ • • • +2x„, i tak- 
ing all values from 1 to n. Also )S(2x<x,) = Sxi*+Sx 2 *+ • • • +2x«* 
+ 22 xiX 2 -|- 22 xiX 3 + • • • +22x„_ix„, i and j taking in turn all values 

from 1 to n.) However, S (2x,x/) will exclude all the sumsquares and 
i<J 

half the summed cross products. 

We require also a sumvariate a:i(=xi+x*+ • • • d-afn) obtained by 
summing all of the n variables for each observation. Thus there are 
N “observations” of x,. 

The following definitions are expressed in terms familiar to ail, and 
require no explanation. 




2x,- 

~W’ 


M„, 


N ' 



Pii 


"LXiXi ^Xi 2X; Pii 

N ~ ~N'~F ’ 


2x,Xi 

N 


^ Checks similar to several of those here presented may be found scattered through the literature 
of correlation method. See, for example, Mordecai Esekiel, Meihodt of Cwrdation Analvaut^ Wiley dc 
Sons, New York, 1030, pp. 530 ff., and Ragnar Frisch, Stofuttcaf Confluence Analyeia by Means of Com-' 
plete Reoresaim Systems, Universitetets pkonomiske Institutt, Oslo, 1034, pp. 12 ff. 
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We are now ready to set up two tables, the first of n rows and nine 
columns; the second of nCt rows and five columns. 

TABLE I 


Column 

Number 

(1) 

(2) 

(3) 

(4) 

(«) 

(6) 

(7) 

(8) 

(0) 

Column 

Content 


2s, •» 




*(4)-(5) 

9% 

-V(6) 


• • • +r<n) 

9i 

Xi 

Xt 

Xn 

1 

1 

1 




1 



Column 

Totals 

S(2xi) 

S(Xxi*) 






S(pij/9i) 

Siwj) 

x» 

ga 

2x,* 



Af*,, 

IT,* 



Columns (8) and (9) of Table I will be explained after Table II has 
been constructed. At the foot of Table I the penultimate row contains 
the sums of the n quantities in each column. The last row is obtained 
by treating the sumvariate x, exactly as was each of the n variates in 
the body of the table.* 

TABLE II 


Column 

Number 

(10) 

(11) 

(12) 

(13) 

(14) 

(15) 

Column 

Content 

Sxix, 

Af*<*y 

MxiMxi 

W/«(ll)-(12) 

Vivj 

r,v-(13)+(14) 

XiXt 

xat 

ZxXn 

XaXi 

XlXn 

Xn^iXn 







Column 

Totals 

8 (Xxixj) 

i<i 

S (Afx^xj) 
i<t 


S (w,) 
i-<i 

8 Cvi9f) 
i<i 



* Since the oomputations upon the sumvariate add nothing to our knowledge of the original set of 
variables under analsrsis, the best checking procedure would seem to be that which provides an adequate 
verification of all work, yet minimises the number of operations performed upon the sumvariate. Here 
we require only the N sums the N squares and the sis operations indicated at the foot of the 
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Columns (8) and (9) are set up solely to check column (15)- Tor the 
first entry in column (8), the sum of all the product-moment co- 
efficients having one as either subscript, including pu=(ri*, must be 
found, and this total divided by ai. Similarly the second entry is com- 
puted by summing all the p’s having a two as either subscript, includ- 
ing Pj*= < r 2 *, and dividing this sum by <rg, etc. 

For the first entry in column (9), the sum of all simple correlation 
coefficients having one as either subscript, including ru = l, must be 
found, and this total multiplied by ai. Similarly the second entry is 
computed by summing all the r's having two as either subscript, in- 
cluding r« = 1, and multiplying this sum by d, etc.® 

It follows therefore that the sum of column (8) is simply »S(p,-,/(r,) 
and that of (9) simply /S(<r,r, j). 

The following “automatic” checks will verify every entry in each 
table. (In these checks [a] will denote “the sum of column (a).”) 

I Sa-. = [1] 

II = 12]-|-2[10] 

III M,, = [3] 

IV 14] = (l/N)[2] 

V M„, = (4]-f-2(]]] 

VI AP,, = [r)H- 2 [ 12 ] 

VII <T.® = l(i]+2[13] 

VUI [11] = [12]-|-[13] 

IX [7]® = |t)]-b2[14] 

X [8] = [9] (Checks column 15) 

The following suggestions as to order of procedure will be found help- 
ful in using these tables and checks. Fill in all of the spaces in one 
column before proceeding to the next column. 

Fill in column (1) and apply check I. 

Fill in columns (2) and (10) and apply check II. 


first six columns of Table I. Esekiera cbeoka (op. cit ), which incidentally do not verify the aero order 
oonelationa, require in addition the Nn multiplication.^ neceeaary to obtain • • • , 

Friaoh (op. cit., p. 12) declares against the calculation of these n additional product-aunia, but on the 
following page calls for the calculation of quantities by hb equation (1.9) which can only mean, in 
our notation, obtaining for each i from 1 to n. 

• The use of the aero order correlations in the determination of multiple regreeaion or correlation 
conatanta by means of modifications of the familiar "Doolittle Solution* has been discussed recently by 
F. V. Waugh, "A Simplified Metliod of Determining Multiple Regression Constanta,” thb Journal 
Vol. XXX, December, 1936, pp. 694-700, and also by A. K. KurU, "The Use of the Doolittle Method 
in Obtaining Related Multiple Correlation Coefficients,” Poyehometrika, Vol. I, March 1936, pp. 46-61. 
These and similar systematic solutions contain a "sum and check” column at the right, in which are 
placed the sums ri, +r*+ « • • 4-r<n of the coeffioients which enter into each of the normal equations. 
In computing the entries in column (9) Table I of thb paper, all of these sums are obtained. Conse- 
quently the additional labor involved in checking column (16) is even lees, when a Doolittle solution 
b the next operation. 
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Fill in columns (3) and (4) and apply checks III and IV. 

Fill in columns (11), (12) and (5) and apply checks V and VI. 
Fill in columns (6) and (13) and apply checks VII and VIII. 
Fill in columns (7) and (14) and apply check IX. 

Fill in columns (15), (8) and (9) and apply check X. 


VERIFICATION OF THE CHECKS 

The proofs of these checks involve only the most elementary algebra 
and will be familiar to most readers. However, their presentation is 
greatly simplified by the use of the summation notation here employed, 
and they are given to make this note completely self-contained. 

By definition, a:, =ari-f-a;j-F • • • -fa:,, whence 

Zx, = S(Sxi ) . I 

Obviously Zzt^=S(ZxiXf) ; but 

S(2xai) = S(2xi^) + 2S (SxiXi) . II 

»<i 

If we divide both sides of the equation of check I by the number of ob- 
servations, we have 

M.. = S(M.,) . Ill 


Since the sum of the means is the mean of the sums, we have 


S(M..O 


<S(Za>.0 

N 


Continuing the use of this same notation, 

= (1/V)2a:.* = (l/N)S(2xiX,) = -S(M.,,,) 

= S(M.,>) + 2 S (Af,.,,) 

And likewise, 

= S(Mh.) + 2 S^(Af..Af.,) . 

By definition, 

a.* = M,.. - = -S(A/.,.,) - S(M.,M.,) 

or 

a.* = S(M,..) - S(M\) -H 2 spa,,,,) - 2S^(M„M,,) 
= W) -f 2 5 (po) . 


IV 


\T 


VI 


VII 
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Since the sum of the differences is the difference of the sums, 

we have 


s (P«) = 


- 5 . 

•<y ' 

VIII 

Expanding, 






{swl‘- 

SM = 

S((r.*) + 2S^M . 

IX 

Finally, 






<?)■ 


= Sifffi,) . 


Since r,-,=r; 

iij 






SM = 
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THE ANALYSIS OF INTERNAL MIGRATION IN 
THE SWEDISH CENSUS OF 1930 

By Oobotht Swainb Thouas 
Yale Vnivertity 

I N VIEW OF the possibility that a question on internal migration may 
be included in the schedule for the United States census in 1940, it is 
appropriate to examine the Swedish experience in incorporating such 
a question in their 1930 census schedule.^ 

Up to the time of the 1930 census, Swedish official interest in internal 
migration was confined to two sorts of analyses: 

(1) A yearly record of migrants to and from each community, sum- 
marized and published for larger administrative areas, and used in 
conjunction with records of births and deaths to compute the popula- 
tion as of the last day of every calendar year. In this analysis migrants 
have been classified by sex and internal migrants separated from im- 
migrants and emigrants, but no breakdown by age or other demo- 
graphic characterLstics, or by direction of migration has been possible. 

(2) A decennial analysis of the resident population in terms of 
birthplace. These data have been analyzed in considerable detail in 
the census reports since 1860, and throw light on the general direction 
of the main migration streams and the amount of population redistri- 
bution, but have proved to be quite unsatisfactory for any analysis of 
the dynamics of migration or the characteristics of the migrants at 
the time of migration. 

By 1930, a general appreciation of the importance of internal migra- 
tion, of what was felt to be its profound effects not only on the econom- 
ic development of the country but also on the trends of nativity and 
mortality, and a widespread impression that the fundamental nature 
of these migrations was changing rapidly led to the inclusion of a 
special question in the census schedule relating to the date of last migror 
lion into the community of present residence and the name of the com- 
munity of residence immediedely preceding this migration. 

METHOD OF DATA COLLECTION AND PLAN OF TABULATION 

The 1930 census followed the tradition of all preceding censuses since 
1860, in being primarily an indirect census, i.e., a balance sheet drawn 
from the continuous population registers whereby the status of the 

> Svariges OffioieOa SUtistik; FoUcrikuiiiseo, den 31 deoember 1930. II. Byidonddniiis. Fdk- 
m&ngden efter Alderi kdn ooh oivilat&nd. Inrikes omflyttning (inkl. fdrdelaing eftor fdddscort) 
Stockholm. 1936. 
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resident population on the last day of the decade is indicated. This 
indirect approach was, as usual, supplemented by a number of ques- 
tions on the tax declaration schedule required of every householder 
(to be filled in for all the members of his household) covering points 
not included in or not readily obtained from the population registers. 
The collation of these two records provided the basic data for the 
census. 

The population registers had one serious limitation in providing the 
complete information called for by this question. Although the regis- 
tration form has one column for the date of migration into the com- 
munity and another for the name of the community of previous resi- 
dence, the latter is usually filled in only for persons migrating into the 
community during the period for which a particular set of registers is 
set up. The registers are renewed every ten years, following the census, 
and in the transcript of the “survivors” from the old ledger (persons 
who have neither migrated from the community nor died), a folio 
reference to the old ledger is usually given instead of the name of the 
community of previous residence. In the census of 1930, persons mi- 
grating into a community between January 1, 1921, and December 
30, 1930, could be identified* in the current register in term.s of the 
community of previous residence, but in-migrants during the (preced- 
ing decade could be so identified only by tracing back a folio reference 
to the preceding register, and the tracing of in-migrants of several 
decades ago, through a series of registers, would have involved an im- 
possible clerical burden. For this reason, an especial effort was made to 
obtain the required data with reasonable accuracy for all persons whose 
last migration to the community of present residence occurred between 
1921 and 1930, and the main tabulations are based on this limited 
period. A still further limitation to the years 1926-1930 was considered 
necessary for analyzing age and occupations because these data refer 
to status, as of December 31, 1930, and not to status at the time of the 
last migration. 

The tabular and analytical framework is geographical, and an under- 
standing of the types of areas used is essential to an appreciation of 
the meaning of the results. The smallest administrative unit is the 
community, of which there are about 2500; 118 of these communities 
have received royal charters as towns; the others are called rural areas, 

* The tracing was a diflieult matter even for a number of the migrants of 1921-1030 for the registers 
are usually organised on an address basis. Persons moving frequently within the community may be 
shifted from folio to folio in the same volume with the same trouble of identification of community of 
preceding residence as if they had migrated into the community during a preceding decade. This diflS* 
eulty is eliminated in Stockholm, but only since 1920, when a card ssrstem was so organised that an 
individual's whole record is shifted from one address to another. 
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irrespective of their size. The communities are grouped together, for 
certain local governmental and administrative purposes, into 288 dia- 
trida (hSrad), and the districts, in turn, are grouped into 24 counties 
(ISn) plus the city of Stockholm. 

The community is the unit for population registration, hence, in- 
ternal migration means inter-community changes of residence. The 
coimty is the most usual tabulation unit, each county being divided 
into rural areas and towns. Tabulations were formerly made in terms 
of districts also, but this unit was discontinued in the primary popula- 
tion tables in 1920, presumably for reasons of economy. 

In the present census, the heterogeneity of the county was recog- 
nized, and a non-administrative unit, the region, (bygd) was used to 
assemble and even to cut across district lines, if the classification could 
thereby be improved, but never to cut across county lines. Thus the 
comparability of the data with past censuses was preserved and at the 
same time more significant differentiation was made possible. The 
criteria (which are not described in the census volumes published to 
date) are said to be those of economic geography. The regions number 
132.* 


results 

The main results, as analyzed in the census volume, may be sum- 
marized briefly, as follows: 

1. Origin and Destination of Migrants: Half of those whose last 
migrations occurred between 1921 and 1930 moved from one rural 
area to another. When the number of migrants from each area is ex- 
pressed as a proportion per thousand mean population 1921-1930, the 
following results emerge: 



0/00 mean population I 



(rural areas) 



Males 

Females 

Total 

I Migrated from one rural area to another 

190 

197 

193 

Migrated from rural area to town 

74 

99 

87 

Total migrated from rural areas 

264 

296 

280 


0/00 mean population II 



(towns) 



Males 

Females 

Total 

II Migrated from town to rural area 

122 

132 

127 

Migrated from one town to another 

105 

116 

111 

Total migrated from towns 

227 

248 

238 


* Four of the regions include one large oity each; 84 include both rural areas and one or more towns 
and ^ indude only rural areas. In one case the region includes one whole county; in 24 oases one whole 
district; 4 eases, as indicated, one whole oity; in 41 oases it cuts across district Unes; and the renuuning 
62 rQgionfl comprise 2 or more whole districts eeoh. 
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It should be noted that the proportions are consistently higher for rural 
areas than for towns and for females than for males. 

When the data are thrown into regional classes, migrations from one 
rural area to another are found to be predominantly intra-regional 
(short distances) whereas migrations between towns are predominantly 
inter-county (long distances). 

2. Areas of Absorption and Dispersion: By comparing in- and out- 
migrants to and from different regions, areas of absorption and disper- 
sion are determined. Although towns in general would be expected to 
be absorption areas, 35 of 88 town regions show losses and are, by defi- 
nition, dispersion areas and, if intraregional migrants are excluded, no 
less than 58 are dispersion areas. This is probably due to the drawing 
power of the largest cities over other towns. As expected, most rural 
regions are areas of dispersion : Only 16 out of 128 arc absorption areas, 
if all moves are taken into account and, if intra-regional moves are 
excluded, a total of 25 rural regions become absorption aresus. 

Each region is analyzed for its contacts with other regions in detail 
separately for each sex to show the 8 regions from which it draws the 
greatest number of in-migrants, and the 8 to which it sends the greatest 
number of out-migrants. From this tabulation, one can determine the 
steps in the migration process: Stockholm, the metropolis, is the direct 
goal for migrants from many regions; from other regions, the migra- 
tions proceed in shorter stages toward the same eventual goal. Stock- 
holm is the area of absorption for its inner suburban region, the latter 
is an absorption area for the outer suburban region and the coastal 
region, and this last is, in turn, an area of absorption for its neigh- 
boring regions. 

The general demography of rural dispersion and absorption areas 
is examined to throw light on some of the possible demographic effects 
of migration. This analysis embraces the 16 rural absorption areas 
subdivided into ‘^suburban areas” and “other rural areas,” compared 
with 21 rural areas where the dispersion amounted to at least 60 0/00 
of the mean population. It covers the following main points: 

(a) The extent to which rural communities are “agglomerated” 
(agglomerated means that at least two-thirds of the popula- 
tion lives around a compact, village-like center). 

(b) Proportion of agricultural workers and their dependents to 
total population. 

(c) Age distribution. 

(d) Sex ratio. 

(e) Married women aged 15-45 per 1000 inhabitants. 
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(f) Birth rate and married fertility rate 

(g) Death rate. 

Striking differences between absorption and dispersion areas are 
shown in regard to all of these factors, absorption areas being highly 
agglomerated, having low proportions of agricultural workers, high 
proportions of young adults, high proportions of females, high propor- 
tions of married women, a somewhat high birth rate, low married fer- 
tility, and low death rate compared with dispersion areas.^ 

The movement of population is, in general from areas of high fer- 
tility to those of lower, 

(3) Duration of Residence: The data are analyzed by year of in- 
migration. At the time of the census one-third of all migrants (includ- 
ing those migrating before 1921) had lived in the community of present 
residence less than five years and one-half less than ten years. The na- 
ture of the question asked on the schedule makes for a tendency toward 
decrease in the number of migrants from the census date backward due 
to death and repeated migration. 

(4) Age and Occupation of Migrants: As indicated above, this analy- 
sis was limited to persons whose last migration occurred between 1926 
and 1930. 

The age analysis is made in considerable detail with a warning that 
the average age-displacement in the data amounts to two years. Im- 
portant differences are shown between areas of absorption and disper- 
sion the latter, on the average, drawing younger migrants than the 
former due chiefly to the influx of agricultural labor to dispersion areas. 

critique 

The 1930 Swedish census approach to internal migrations represents 
an improvement on the usual approach in terras of place of birth and 
place of residence, for the latter always seems to imply that the first 
migration from the place of birth leads to settlement, and that a cross 
section analysis at any point of time will indicate the streams of migra- 

* The main specific results were, in brief, as follows: 

Rural absorp- Rural disper- 




tion areas 

sion areas 

Agglomerated population 

0/00 population 

620 

186 

Agricultural workers and dependents 

0/00 population 

283 

602 

Ages 16-30 

0/00 males 

276 

263 


0/00 females 

261 

232 

Females per thousand males (Ages 16-30) 


028 

860 

Married women aged 16-46 per thousand population 

111 

00 

Birth rate (1020-1932) 


16.9 

16.6 

Marriage fertility rate (1029-1032) 


117.6 

136.2 

Death rate (1920-1032) 


11.1 

12.7 
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tion. It cannot, by its very nature, take account of migrants returning 
to their birthplaces, or of migrants whose present residence is but one 
of a series of moves. The present analysis, being confined to the last 
migration, cuts across this series at various points and probably gives 
a more realistic picture of the process of migration, since the com- 
munity of destination (present residence) can in all cases be tied up 
with the community where the last migration originated (previous 
residence). 

The best aspects of the analysis are undoubtedly those which relate 
migrations to economic geographical structure on a regional basis and 
permit an empirical definition of areas of absorption and dispersion. 
The demographic differences found in these regions are enlightening, 
and the close relationship between mobility on the other hand and 
nativity and mortality on the other is strongly indicated. This analysis 
also enables an approach to be made to the selective aspects of migra- 
tion, in which the variables of distance and community structure play 
an important role. 

The analysis is, however, handicapped throughout by one serious 
defect inherent in the data, i.e., that the migrants for every year in- 
cluded differ from those for every other year. The migrants for 1930 
give a pretty complete representation of the migration process for that 
year, the only exclusions being the migrations of those who migrated 
and died during the same year and the preceding migrations of those 
who migrated two or more times during the year. But 1929 excludes 
one other group, i.e., those who migrated again in 1930; 1928 excludes 
those who migrated again in 1929 and 1930, etc. In other words, the 
further from the census date, the greater the selection of “migration 
survivors.” The strength of this selection is indicated by the following 
table, where migrants for each year from 1921 to 1930 are expressed 
as a percentage of the total for the ten years. 

Year of Per cent of all Year of Per cent of all 

in-migration in-migrants in-migration in-migrants 

1930 21.7 1924 7.6 

1929 14.5 1923 6.9 

1928 11.6 1922 6.6 

1927 9.9 1921 5.2 

1926 8.8 

1925 8.2 Total 100.0 

It is obvious that, even allowing for the influence of secular trend 
and cyclical variations in the number of migrants, and in their mortal- 
ity repetition of migration has had an enormous influence in reducing 
the numbers included in all years except the last. 
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To solve this difficulty it would be necessary to obtain a complete 
cross-section of migrants for a sufficiently large number of years to 
allow for the influence of trends and cycles, or a longitudinal record 
of the successive steps in the migration history of a sufficiently large 
number of individuals. Neither of these approaches can reasonably be 
considered appropriate as a census procedure. 

Recognizing the limitations of the question as phrased in the Swedish 
census, what is a possible alternative? The question generally proposed 
for use in the 1940 United States Census is of the general form. “Where 
did you reside at the time of the 1930 census?” Its most obvious ad- 
vantage is the relative ease with which the data could be tabulated. 
Time is held constant, and the tabulations would easily fall into the 
form of the place-of-birth — place-of-residcnce analyses. A picture of 
the general shifts in population distribution would result, but nothing 
would be known about the time at which migration occurred. Migrants 
returning to their previous place of residence would not enter the 
record, and no trace would be left of the migrations originating and 
terminating during the years intervening between 1930 and 1940. 

Accepting the necessary limitations, both of the question used in the 
Swedish Census and this proposed question for the Uniteil States 
Census, one further point becomes important: “Which of these ques- 
tions is likely to produce the most reliable answers?” The Swedish 
experience throws no light on this point, for the census was not taken 
by direct questioning, and the defects in the data were due entirely to 
the form in which the population registers are kept. A preliminary 
experiment with both forms of questions would definitely be worth 
while to determine whether people in general can give more reliable 
information about their last place of residence and the date of the 
change of residence or about their place of residence at a given point of 
time. 

It will be important to be able to depend on the data that are ob- 
tained, for, even with the limitations noted, the inclusion of a question 
on internal migrations in the census schedule is likely to be the only 
systematic approach to this problem that we can hope for in the near 
future. 



MOVEMENTS OF MAII^ORDER PRICES 

Sales of mail-order houses constitute a substantial proportion of the total 
volume of retail trade in the United States. Much of the bu3ring of farmers, 
in particular, is done through the large mail-order companies. Yet none of 
the index numbers by means of which we trace changes in the average prices 
paid by final consumers includes mail order quotations. If the movements 
of mail-order prices differ from those of the price series used in constructing 
current index numbers of retail prices, these index numbers may not be 
accepted as accurate measures of changes in prices paid by consumers at 
large. 

Some light is cast on these matters by index numbers constructed from 
selling prices in the catalogs of Sears, Roebuck and Company over the 
period 1923-1936.^ Comparable price quotations on 210 articles are available 
for the period 1929-1936. For the period 1923-1929 quotations on 145 
articles arc available. Since the records for the earlier period are less com- 
prehensive, the price movements of the two periods are shown separately 
in the following table. The index numbers are unweighted geometric aver- 
ages of relative prices. 

Comparison with other measurements of price changes over these periods 
reveals a number of interesting differences. From 1923 to 1929 the mail- 
order prices included in the above index numbers declined, at a rate mark- 
edly greater than those prevailing among wholesale and retail prices in gen- 
eral. From 1929 to 1933 there was no great divergence of the different index 

1 The quotations have been secured through the courtesy of Mr. D M. Nelson, Vice President of 
SenrH, Roebuck and C'ompnny, in charKe of Merchandising. Mr. Nelson states that the prices given 
relate to items “in which the scllmR price can be compared from year to year witti a reasonable degree 
of accuracy because of the similarity of the items in the years covered. There has been no substantial 
change in quality in the items included in thi** list * 

The commodities on which quotations are given for the period 19211-1936 include: 

Commodity Series Commodity Series 


Cotton piece goods 

19 

Farm equipment, appliances 

13 

(’’otton towels 

4 

Farm equipment, incubators and brooders 

4 

Cotton blankets 

2 

Farm equipment, fencing, etc. 

12 

Cotton underwear 

8 

Furniture 

14 

CJotton work shirt*^ 

5 

Cotton overalls and pants 

9 

Floor covering, wool 

8 



Floor covering, felt base 

5 

Silk piece goods 

8 


8 

Silk hosiery 

2 

Electric appliances 

Rayon piece goods 

2 

TJousehold furnishings 

8 

Rayon lingerie 

7 

I.eather, shoes 

10 



leather, harness 

10 

Linen piece goods, etc. 

4 

Rubber, footwear 

8 



Rubber, automobile tires and tubes 

10 

W'oolen blankets 

1 

Rubber, garden hose and belting 

3 

Woolen underw'ear 

4 


Woolen men's clothing 

5 

Stoves and heaters 

8 

Enamel ware 

9 

Total 

210 
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numbers. Mail-order prices rose sharply from the spring of 1933 to the spring 
of 1934, paralleling and in some cases exceeding the general rise. Thereafter, 
to the fall of 1936, during a period of general advance in both wholesale and 
retail prices, the mail-order series here represented showed an average de- 
cline of 11 per cent. 

INDEX NUMBERS OF MAIL-ORDER PRICES 
FALL 1923-FALL 1936 

(BASED UPON SEARS, ROEBUCK AND CO. PRICE QUOTATIONS) 


Fall tots •too 


Catalog 

All 

Textiles 

Furniture and 

Farm 

Other 


oommoditiee 


fumisbings 

equipment 



(146 serioB) 

(56 series) 

(43 series) 

(20 series) 

(27 urin) 

FaU 1923 

100.0 

100.0 

100.0 

100.0 

100.0 

Fall 1924 

96.6 

99.0 

91.9 

93.7 

96.9 

Fall 1926 

92.3 

94.3 

88.0 

92.0 

96.1 

FaU 1926 

89.7 

89.0 

84.1 

88.7 

102.1 

FaU 1927 

83.3 

80.7 

80.8 

86.1 

91.1 

FaU 1928 

81.9 

81.3 

74.9 

84.8 

93.1 

FaU 1929 

81.6 

80.5 

76.8 

92.5 

86.1 


Pall i9$9mi00 

Catalog 

AU 

Textiles 

Furniture and 

Farm 

Other 


commodities 


furnishings 

equipment 



(210 series) 

(80 series) 

(60 series) 

(29 series) 

(41 series) 

FaU 1929 

100.0 , 

100.0 

100.0 

100.0 


FaU 1930 

94.7 


98.8 

93.1 

98.2 

FaU 1931 

86.6 


91.9 

88.6 

88.8 

FaU 1932 

72.3 


80.6 

79.9 

78.1 

Spring 1933 



77.6 

79.4 

77.0 

F»I11933 


69.7 

83.4 

82.1 

80.4 

Spring 1934 


80.3 

89.2 

86.3 

86.2 

FaU 1934 


78.6 

80.3 

87.9 

74.7 

Spring 1936 


67.6 

78.2 

83.7 

74.7 

FaU 1936 


71.9 

76.0 

87.3 

76.1 

Spring 1936 


67.9 

79.6 

i 86.6 

74.7 

FaU 1936 


68.2 

77.6 

87.6 

79.1 


No other series of index numbers is strictly comparable with the mail- 
order measurements given above. The data are of exceptional interest, how- 
ever, for they represent a highly important market not covered in the com- 
pilations currently available to students of prices. Since their onovements 
appear to differ from those of prices in the markets represented in existing 
retail price indexes, there is the more reason for seeking to extend mail-order 
price records, and to utilize them to the full. 

Frederick C. Mills 

National Bureau of Economic Research 
























IMPROVEMENT OF GOVERNMENT PERSONNEL 

A session on problems connected with securing better personnel in the 
Government service was held under the joint auspices of the American 
Statistical Association, the American Economic Association, and the Ameri- 
can Farm Economic Association at the convention meetings in Chicago. 
The report of the Commission of Inquiry on Public Service PersonneP in- 
vited the various professional associations to continue the study and dis- 
cussion of the program it had outlined. It was in response to this invitation 
that the program was arranged. Papers were presented by Professor William 
E. Mosher, Director of the School of Citizenship and Public Affairs of 
Syracuse University; Professor Leonard D. White, Civil Service Commis- 
sioner; and Dr. Isador Lubin, Commissioner of Labor Statistics. 

Professor Mosher^s paper, entitled “A Critique of Federal Personnel 
Policy as Applied to Professional Social Science Positions,” discussed the 
emphasis which still exists in the Civil Service Commission on a negative 
policy of maintaining bulwarks against political raids. Professor Mosher 
urged the necessity for supplementing this program with an aggressive re- 
cruitment 8y.stem which would acquaint desirable applicants with the attrac- 
tive opportunities for research work in the Government. He also discussed 
the need for improving both the written and unassembled examinations of 
applicants through greater emphasis on quality rather than quantity of 
experience, through fuller application forms, and through requiring appli- 
cants thoroughly to substantiate their claims of professional experience 
instead of being given the benefit of the doubt when sketchy statements are 
submitted. 

Professor Mosher complimented the Commission on encouraging the de- 
velopment of a program of “career service” in the Federal Government. 
Such a program must of necessity involve close cooperation between ap- 
pointing agencies and the Commission, and points directly to the Commis- 
sion's need for a larger staff of highly competent persons. 

Commissioner White, who came to the Civil Service Commission from the 
Political Science Faculty of the University of Chicago, in a paper entitled 
“New Opportunities for Economists and Statisticians in Federal Employ- 
ment” discussed the extraordinary growth in the number of positions filled 
by economists and statisticians in the Federal service since the beginning 
of the century. He noted that classified and unclassified positions may be of 
three main types: those primarily research in character, advisory or part- 
time positions, and those primarily administrative but requiring a broad 
knowledge of the social sciences. Many of these positions, he pointed out, 
afford ample opportunities for trained economists and statisticians in nu- 
merous salary ranges. He explained that the Commission holds written 

I Better Qaternment Pertonnel^ MeOraw-Hill Book Co., New York, 1935. A eummary of the report 
appeared in the June, 1935, iaeue of this Journal. 
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examinations in the social science fields as a rule only in the lower salary 
brackets, whereas those in the higher salary ranges usually consist of the 
so-called "unassembled examinations’’ in which the applicant presents a 
detailed sworn statement regarding his education and professional experi- 
ence. He made clear that the Civil Service Commission recognized the re- 
cruitment problems outlined by Professor Mosher and that efforts are being 
made to attract highly competent people and to emphasize quality of 
education and experience in their examinations. 

"Government Employment as a Professional Career in Economics” was 
discussed by Commissioner Lubin, of the Bureau of Labor Statistics. Despite 
the belief in certain circles that Government positions are accepted only as 
a last resort, Dr. Lubin stated that actually a condition almost opposite to 
this has often developed. He pointed out that colleges and universities have 
suffered an embarrassing drain on their faculties during the recent exodus of 
social scientists into the Federal ser\dce. Dr. Lubin noted that during the 
last twenty years many highly competent research organizations have de- 
veloped in a number of the bureaus. He gave it as his opinion that the re- 
search carried on in these agencies is usually of at least as high a caliber as 
that obtaining in academic circles and that the pressures on academic free- 
dom are probably no greater than those exerted in university circles by 
department heads, presidents, the state legislature and the press. He called 
attention to the abundant opportunity for independent research in close 
contact with vast sources of basic data and with other i)erson8 interested in 
research problems, and to the fact that Government salaries compare 
favorably with those in colleges and universities. 

Donald C. Riley 

Central Statistical Board 



PROGRESS OF WORK IN THE CENSUS BUREAU 

PRESENT STATUS OF WORK ON POPULATION ESTIMATES 

For the first nine months of the year 1936 there were two men in the 
Population Division working on the technical problems of making popula- 
tion estimates for states and cities on the basis of available local data. Fairly 
satisfactory estimates of the population of states on July 1, 1934 and 1935, 
were worked out on the basis of school enrollment figures and other local 
data, supplemented by the 1935 farm population data obtained from the 
farm census. Work was begun on making estimates for cities. Local informa- 
tion was collected for a considerable number of cities and much was done 
toward establishing a standard method for using such information. Esti- 
mates of the 1935 population of the United States distributed by age and 
sex were practically completed. In September both of these men resigned and 
the Census Bureau has not yet succeeded in filling their places. So at present 
very little progress is being made on the more difficult problem of estimating 
population for cities. 

The estimates of the total population of the United States, which are 
based on registered births and deaths and immigration data, are being made 
as usual, as soon as the basic figures become available. The United States 
estimate for July 1, 1936, was tentatively distributed by states, mainly on 
the basis of the distribution for 1935, and these state estimates w^ere released 
on October 28, 1936. Estimates for January 1 of the years 1930 to 1936 were 
issued on January 21, 1937, the State figures being for the most part inter- 
polations from the July 1 estimates. A release giving estimates of the popu- 
lation by age and sex as of April 1, 1935, w^as given out in February. 

CHANGE IN THE WEEKLY HEALTH INDEX 

The lack of current or recent population estimates for cities has led to a 
change in the form and content of the Weekly Health Index. The presentation 
of death rates, w^hich, in the lack of any better basis, has heretofore been 
based upon the population estimates of 1933, wdll be discontinued. The 
Index will present the actual number of deaths, including for purposes of 
comparison the number in the preceding week; also the average number for 
the corresponding w^eek in the preceding three years; also the accumulated 
total of deaths up to date in the current year and the corresponding total 
for the preceding 3'ear. Thus the Index in its present form is w’ell adapted 
for showing the trend in individual cities, enabling one to compare deaths 
in the current week wdth the 3-year average and to see at a glance by how 
much the number of deaths since the beginning of the year is running above 
or below that for the corresponding period of the preceding year. It does not, 
it is true, permit a comparison of one city with another as regards the death 
rate. But death rates based on dubious population estimates are, of course, 
unreliable and often very misleading. In presenting actual numbers only. 
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the Index will show facts as they are and will tend to prevent wrong con- 
clusions. 

Similar changes have been made in the Summary of Mortality from AuUh- 
mobile Accidents. The rates have been discontinued and numbers only are 
shown. 

photographing census records 

The Bureau of the Census has recently installed an elaborate apparatus 
for photographing census records. It includes two cameras which were 
specially constructed to photograph the population schedules in bound 
volumes without removing the sheets from their bindings. The ribbon films 
used in these cameras, though only 35 millimeters wide, can be easily read 
by use of magnifying projectors, forty of which have been installed for this 
purpose. The cameras are just now being used for photographing the popula- 
tion schedules of the census of 1840 which are bound in 273 volumes, giving 
the names of heads of families with a classification of the population by age, 
sex, and color. There are two other cameras which are designed for photo- 
graphing loose sheets. 

Other cameras of a standard type, such as used by banks and business 
houses, have been purchased, and will be first used for photographing the 
index cards of the census of 1900. They may be used lated for photographing 
birth and death certificates. The film is only 16 millimeters in width but can 
be enlarged and read on the same projectors as are used for the wider films. 

There are over 20,000 volumes of population schedules, covering every 
census from 1790 to 1930 inclusive, except the census of 1890 for which the 
schedules were destroyed or badly damaged by fire. A floor space of 16,000 
square feet is required to store these volumes arranged on shelves so as to be 
readily accessible. As reproduced on films they could all be kept in file cases 
conveniently accessible in the room occupied by the writer, in which the 
floor space — 20X17 feet — is hardly more than 2 per cent of that required 
for storing the bound volumes. 

In addition to the saving in storage space there are other advantages 
secured by having the schedules photographed. The original documents will 
be preserved from the wear and tear of frequent handling; and the existence 
of duplicate records on safety (non-inflammable) films will be an added pre- 
caution against loss by fire or water. 

THE CARD INDEX FOR THE 1900 CENSUS 

The Bureau of the Census, as announced in a previous issue of the Jour- 
nal (December, 1935), is making a card index of the population enumerated 
in the census of 1900. An average of about 2,500 persons, taken from the 
relief rolls, have been employed in St. Louis on this work since September, 
1935. The transcription of the data from the population schedules to the 
cards is now completed, and the cards are being indexed by the Russell 
Soundex system. The index is completed for 26 states and the District of 
Columbia, covering about 30 per cent of the 76,000,000 people living in 
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continental United States in 1900. The cards, one or more for each family, 
are indexed under the name of the head of the family and give the name, 
relationship to the head of the family (wife, son, etc.), date of birth (month 
and year), age in years, and birthplace (state or country), of every member 
of the family, including boarders and lodgers. The total number of cards is 
about 32,000,000. 

LIFE TABLES 

The United States Life Tables for 1930 have now been published in an 
octavo cloth-bound volume of 57 pages containing 28 tables and three pages 
of introductory text.^ It includes three sets of tables based on the population 
census of 1930 and on deaths for 1929 to 1931. One set covers all continental 
United States; another is limited to the registration states of 1920; and a 
third covers the original registration states. The last two sets make it pos- 
sible to compare the tables for 1900, 1910, and 1920, previously published, 
with 1930 tables covering the same areas. In order to facilitate such com- 
parisons, six of the tables contained in the volume of Life Tables prepared 
by Dr. Glover and published by the Bureau of the Census in 1920 have been 
reproduced in the present volume. Another set of tables covers the period 
1920 to 1929 and is based on the censuses of 1920 and 1930. Then there are 
tables covering the period 1919 to 1921 based on the census of 1920. 

J. A. H. 


A CORRECTION 

In the article by Dr. Hugo Muench on “The Probability Distribution of 
Protection Test Results,” this Journal, 31 (1936), 677-690, change P top 
on the seventh line of page 680 and the n’s to s’s in equation 16, page 685. 

1 The volume is on sale by the Superintendent of Documents, Washington, at the price of 75 cents. 



STATISTICAL NEWS AND NOTES 

Dominion Bureau op Statistics, Canada. — 1936 Census of the Prairie 
Provinces, To date the Census Branch has published 19 bulletins in connec- 
tion with the Census of the Prairie Provinces of June 1, 1936. Of these, 13 are 
on straight population, 3 on employment and unemployment, and 3 on agri- 
culture. The coding for agriculture, housing, families, earnings, occupations, 
employment and unemployment has reached the half way mark. 

As a result of experiments carried out by the mechanical staff of the 
Bureau, a new tabulator machine has been designed and tested and is now 
on the point of being put into operation. There is no practicable limit to the 
possibility of this machine in the number of cross-classifications which may 
be made. It contains 520 individual counters, 40 banks of adding machines 
and takes the standard commercial card of 45 columns of information at the 
rate of 325 per minute. It analyzes three- , four- and five-way combinations 
of data simultaneously and takes final aggregates of each class. 

Census of 1931, Three further volumes of the Census of 1931, namely, 
Volume V — Housing^ IlouseholdSy Families and EarningSy Volume VII — 
OccupaiionSy and Volume VIII — Agriculturcy are now on press and are 
expected to be ready for distribution within the next few months. 

The Social Analysis Branch. In close conjunction with the census, a 
Social Analysis Branch has been recently established in the Dominion 
Bureau of Statistics at Ottawa. Mr. M. C. MacLean, M.A., F.S.S., formerly 
Chief of the Education Statistics Branch, is Chief of Social Analysis and 
responsible for the organization and operation of the Branch. The nucleus 
of the organization is a research staff selected from the successful candidates 
for census-clerk positions in 1931 and 1936 on the bases of: (1) university 
record of standing and field of specialization; (2) oral interviews; and (3) 
short theses to test fitness for research and analysis. 

The immediate project in hand is a series of census monographs, but 
other parallel functions fulfilled by the Branch are: general research into the 
best methods of selection and rejection of material and the best manner of 
compilation and presentation of future census data; methods of sampling to 
obtain reliable periodical figures of unemployment and to overcome bias in 
the case of incomplete returns; a method of computing an index of segrega- 
tion for those sections of the population which tend to settle in “blocs” 
(there are indications that this index is inversely correlated \i^ith inter- 
marriage and other manifestations of assimilation) ; and the best method of 
measuring the general emigration movement. 

Classes on statistical method are held out of office hours and are attended 
voluntarily by about one hundred clerks. 

Manufactures Branch, In an effort to bring the Bureau's classification of 
industries more in line with the recommendations of the Committee of 
Statistical Exports of the League of Nations, a revision of the present classi* 
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fication is now being made. The latest previous revision was undertaken in 
1928. 

Education Branch. A discussion between officials of the Dominion Bureau 
of Statistics and Provincial Deputy Ministers of Education took place in 
October, 1936, in connection with the biennial meeting of the Canadian 
Education Association. An agreement was reached on the uniform presenta- 
tion of the financial statements of local school authorities and also of teach- 
ing personnel. The general improvement of statistics of pupils, and programs 
of study were subjects of resolutions passed at the meeting. The latest 
previous conference of this nature was held in 1920. 

Mineral, Metallurgical and Chemical Branch. During October, 1936, dis- 
cussion took place in London between the Dominion Statistician and rep- 
resentatives of the Imperial Institute, London, relative to the unification of 
mineral and metallurgical statistics of the British Empire. Progress has also 
been made in unification of the presentation of mineral statistics as between 
provinces of Canada and the Dominion. 

Internal Trade Branch. In recent months the Bureau of Statistics has 
achieved definite progress in the improvement of the method of estimating 
“Invisible Items for the Canadian Balance of International Payments.” 
This problem is made especially difficult in the case of Canada on account 
of the existence of large numbers of branch and subsidiary firms with head 
offices in other countries and whose long-term and short-term capital move- 
ments are complex. The classifications of purchases and sales of securities 
between Canada and other countries is another matter which has received 
attention, and ocean freight payments arc now based on more comprehen- 
sive data, rates being applied to actual tonnages carried in British and 
foreign vessels. 

Central Electric Stations. In a special study on electric power used in 
Canadian manufacturing and mining industries, the Bureau of Statistics 
correlated the increase in mechanical power and in man power so used for 
the period 1923 to 1934. This study has revealed a marked divergence of the 
l)Ower and employee index numbers, particularly subsequent to 1929 but 
also a more or less steadily increasing difference each year from 1923 to 1929; 
the power index was 48.3 points above the employee index in 1929 and 19.6 
points above in 1934. 

External Trade. The Bureau of Statistics has recently experienced diffi- 
culty in connection with the treatment of gold in trade statistics. Formerly 
exports were recorded as merchandise. When the Royal Mint began refining 
gold in Ottawa and gold began to be exported in the form of bullion, most of 
the gold production of Canada was recorded in the ^‘Coin and Bullion 
Section.” Latterly, after conferences between the Bank of Canada, the 
Department of National Revenue and the Bureau of Statistics, a policy has 
been developed whereby all gold bullion which goes out of the countr)’^ as 
merchandise will be entered as such and will be recorded in total commodity 
exports. In consequence of this arrangement, Canada’s exports of total trade 
have been revised from 1926 to date. 
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Institutional Statistics, The establishment of the Hollerith card system 
for the collection and compilation of statistical data of penitentiaries and 
tuberculosis institutions in Canada by the Institutional Statistics Branch of 
the Dominion Bureau of Statistics has made available much more detailed 
information on these subjects. The following publications are due to appear 
in 1937: (1) Annual Report on Mental Institutions, (2) Annual Report on 
Hospitals, (3) Annual Report on Penitentiaries, (4) Directory of Hospitals in 
Canada, (5) Quinquennial Report on Charitable and Benevolent Institutions, 
and (6) Quinquennial Report on Reformative and Corrective Institutions. 

Finance Statistics Branch. The annual meeting of the Municipal Finance 
Officers Association of the United States and Canada was held in Toronto, 
Ontario, on September 9, 10 and 11, last. The Association is comprised of 
finance and accounting officers of state and local governments. Financial 
statisticians from the Bureau of the Census, at Washington, and the Domin- 
ion Bureau of Statistics, at Ottawa, attended the Conference on the invita- 
tion of the Executive Committee. The following resolution was adopted: 

Resolved That this Association recommend to the Bureau of Statistics of 
the Dominion Government, Ottawa, the calling together of a conference of 
representative Municipal Finance Officers from the different Provinces. The 
main purpose of such conference to be for the supplying of information in 
greater detail and with more uniformity for the citizens and officials of the 
Local and Provincial Governments and all other interests needing reliable 
and comparative municipal statistics. 

A bulletin on the **Public Debt of Canada” has just been issued by the 
Finance Branch. The report gives a brief analysis of the debt of the Domin- 
ion Government and each of the Provincial Governments for the year 1935 
and the total debt of ail municipalities by provinces, at the close of 1934. 

Central Statistical Board. — The Central Statistical Committee and the 
Central Statistical Board have issued, under the powers conferred by its 
organic Act, the first of a series of regulations drafted to put on a formal and 
more effective basis the specification of schedules, questionnaires, and other 
materials relating to plans for statistical inquiries which should be reviewed 
by the Central Statistical Board. Although the Board is empowered under 
its Act to require the submission of material to it for review, it acts only in 
an advisory capacity in regard to the content of the material so submitted. 
Regulation No. 1, which has been circulated to the various agencies of the 
Federal Government, is as follows: 

submittal by federal agencies of questionnaires and other^aterial 
to the central statistical board for review 

promulgated NOVEMBER 11. 1936 

Whereas, it is necessary that the Central Statistical Board, established by 
Public, No. 219, Seventy-fourth Congress, approved July 25, 1935 (49 Stat. 498), 
be informed of plans for statistical inquiries in advance of the sending out of 
questionnaires, in order that unnecessary duplication and multiplication of ques- 
tionnaires addressed to the same persons may be avoided, and in order that the 
Central Statistical Board and other interested agencies may be afforded an op- 
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portunity to offer suggestions regarding any proposed inquiry with a view to 
making the information collected more widely useful: 

Therefore, pursuant to the authority vested in the Central Statistical Com- 
mittee by section 6 (c) of Public, No. 219, Seventy-fourth Congress, hereinbefore 
cited, the Central Statistical Committee hereby prescribes that — 

Definitions 

1. (a) The term "questionnaire” as hereinafter used shall mean any form em- 
ployed or to be employed by any agency of, or subject to the supervision of, the 
Federal Government, when such form incorporates a question or questions to 
be asked of several or many respondents or when such form provides for the 
original recording of answers to such question or questions. 

(6) The term "general questionnaire” shall mean a questionnaire to be sent to 
20 or more respondents, providing that (i) the respondents, in answering the 
said question or questions are not acting as employees or agents of the Federal 
Government, and provided that (ii) it is expected to make combined totals or 
averages from information obtained from the use of the said questionnaire. 

(c) The term "restricted questionnaire” shall mean any questionnaire other 
than those specified under (&) above. 

General Questionnaires 

2. (a) Except in such cases as the Chairman of the Central Statistical Board 
or his duly authorized agent from time to time may specify in writing on his own 
motion or at the request of the interested agency, every proposed general ques- 
tionnaire shall be submitted to the Central Statistical Board for revievr prior to 
adoption, and such submittal shall be early enough to allow the Board at least 
two working days for such review. 

(b) In the case of a general questionnaire which is to be printed or otherwise 
multicopied, the term "adoption” shall mean the sending of copy to any office 
for duplication in a form to be disseminated to enumerators or respondents. In 
the case of a typewritten or other manuscript questionnaire, the term "adoption” 
shall mean submittal to the responsible officer of an agency for his approval of 
it for dissemination to enumerators or respondents. 

(c) Any general questionnaire which is now in use or which shall hereafter be 
adopted and which shall continue in use currently without change for more than 
six months after adoption, shall, upon request of the Chairman of the Central 
Statistical Board or his duly authorized agent, be submitted or resubmitted to 
the Board for review'. 

Restricted Questionnaires 

3. If the Chairman of the Central Statistical Board or his duly authorized 
agent shall make inquiry respecting any restricted questionnaire, and shall find 
that said questionnaire provides or might provide statistical information of gen- 
eral interest, said questionnaire shall on his written request be submitted to the 
Central Statistical Board for review. 

Memorandum of Information 

4. Each questionnaire submitted for review in accordance with paragraphs 2 
or 3 shall be accompanied by a memorandum of information w'hich shall set 
forth the purposes of such questionnaire, the methods and administrative ar- 
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rangements proposed for its use, the type or types and approximate number of 
the respondents, and any other information deemed by the submitting agency 
to be pertinent, and no questionnaire shall be deemed to have been submitted in 
accordance with this regulation unless accompanied by such memorandum. 

Other Forms or Materials 

5. Each agency submitting a questionnaire to the Central Statistical Board for 
review in accordance with the provisions of paragraphs 2 or 3, shall submit to the 
Central Statistical Board for review such forms, statements of instruction and 
other materials pertaining to the collection, tabulation, analysis, or publication 
of the data from said questionnaire as the Chairman of the Central Statistical 
Board or his duly authorized agent shall specifically request in writing. 

Other Information 

6. Each agency of, or subject to the supervision of, the Federal Government, 
shall, upon the request of the Chairman of the Central Statistical Board or his 
duly authorized agent, furnish any information in its possession which the said 
Chairman or his duly authorized agent may deem necessary to assist in the re- 
view of any questionnaire, form, statement of instruction, or other material sub- 
mitted by such agency or by any other agency to the Board for review. No re- 
view of a questionnaire, form, statement of instruction or other material shall 
be deemed completed until after the submitting agency shall have furnished the 
information requested of it in accordance with this paragraph. 

State and Local Public Finance News Letter, A second issue of the News 
Letter of the Board’s Committee on State and Local Public Finance w^as 
released in January. This issue, in addition to presenting news items regard- 
ing state and local government finance and activities, outlines six possible 
major improvements that the executive subcommittee feels are needed in 
available data on activities of state and local governments. A limited number 
of copies of the second issue of the News Letter may be had without charge 
upon request to the Executive Secretary of the Central Statistical Board, 
Mr. Morris A. Copeland, 7028 Commerce Building, Washingtion, D. C. 

Municipal Reference Library and Information Service. A Municipal 
Reference Library and Information Service is now in process of being estab- 
lished in the Federal Government. The library will be located in the Bureau 
of the Census, which will make the library facilities available to public 
officials and others and will act as an information bureau serving Federal, 
state, and local agencies. Among the new acquisitions to the library are 
selected current municipal documents which are being secured through the 
agency of the WPA Federal Writers’ Project, from the 191 cities having 
over 50,000 population. The Bureau of the Census will catalog the docu- 
ments and keep the library up to date with systematic additions. Federal 
agencies that have maintained temporary collections of municipal docu- 
ments have suggested the possibility of transferring portions of their collec- 
tions to the new library after it has been well established. 

New Basis for Reporting Import Statistics, The Division of Foreign Trade 
Statistics of the Bureau of Foreign and Domestic Commerce has made a 
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cooperative agreement with the Department of the Treasury for reporting 
import statistics on a new basis. Prior to January 1, 1937, imports were 
shown from country of final invoice rather than from country of original 
production. Under the new arrangement, the import statistics will present 
the data by country of original production. For a time, while the new basis 
is being established, statistics will be presented both on the old and new 
bases for purposes of comparison. 

Bureau of Agricultural Economics. — The Bureau of Agricultural 
Economics has inaugurated a new series of periodical commodity “situation” 
reports, designed to bring the respective annual outlook reports up to date. 
They contain a review of developments with respect to supply, demand and 
prices since the last previous report, and a revised statement of the outlook 
in the light of these developments. Important current statistics relating to 
the commodities also are included. The following tentative list indicates the 
commodities to be covered by the service. The figure in parenthesis following 
each title is the approximate date of publication, which may be varied to 
meet conditions as they arise. Unless otherwise noted, the reports are 
monthly. 

1. Poultry and Egg Situation (8) 

2. Wool Situation (9) 

3. Fats and Oils Situation (10) 

4. Sugar Situation (February 14; June 14; December 14) 

5. Dairy Situation (IG) 

6. Demand and Price Situation for Farm Products (17) 

7. Ilog Situation (18) 

8. Beef Cattle Situation (19) 

9. Sheep and Lamb Situation (20) 

10. F^ruit and Vegetable Situation (21) 

11. Wheat Situation — including rye (23) 

12. Feed Crops Situation (March 25; August 25; December 25) 

13. Cotton Situation (25) 

14. Tobacco Situation (January 26; March 26; July 26; September 26) 

There has been unusual interest in a report, recently issued by the Bureau 
of Agricultural Economics in cooperation with the New Jersey College of 
Agriculture and the Pennsylvania State College, on the organization, 
facilities and practices of the Philadelphia wholesale and jobbing markets 
for fresh fruits and vegetables. This report is an analysis of the present 
situation in these markets. In it the chief w^eaknesses on the markets are 
pointed out and suggestions are made for increasing marketing efficiency 
through reorganization and improvements in facilities and practices. 

In reaching these conclusions a large volume of statistical material was 
collected. For an entire year records were made of receipts of fruits and 
vegetables by rail, truck, and boat at each of the four principal wholesale 
and jobbing markets and the chain store warehouses. For two sample periods 
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of two weeks each (one in the winter season and the other in summer) sales 
records were obtained from a representative number of dealers on each 
market in order to find out the area served by each market. This information 
showed in addition to the total volume of business transacted in each market 
throughout the year, the volume of such business received by rail, truck, and 
boat, the amount of cross-hauling among markets, the proportion of sales 
of each market going to chain stores, independent retailers in Philadelphia, 
and out-of-town buyers, and the extent to which the territory surrounding 
Philadelphia is dependent upon Philadelphia markets for its supplies of 
fruits and vegetables. 

Nearly two hundred buyers in this area supplied by the Philadelphia 
markets were interviewed to find out the extent to which they are dependent 
upon the Philadelphia markets, and shift toward or away from Philadelphia 
in volume of business, their buying habits, time required for buying, sug- 
gestions for market improvement, etc. About the same number of growers 
in Pennsylvania and New Jersey were interviewed to find out their methods 
of selling, grading practices, markets used, comments on conditions in the 
Philadelphia markets together with suggestions for improvement. Similar 
contacts were made with retailers in Philadelphia as well as with whole- 
salers and jobbers actually selling in the markets of Philadelphia. 

In studying the traffic problem in the markets where truck receipts are 
heavy and congestion is sometimes great, records were kept for several days 
of all trucks (separated into three groups: growers, buyers, and miscel- 
laneous) arriving at the Dock and Callowhill Street markets between 6 p.m. 
and 9 a.m. together vrith the number of trucks in each classification standing 
in the markets each hour and a description of the traffic situation in every 
part of the market each hour. Actual time records were kept on approxi- 
mately 75 growers’ trucks and an equal number of buyers’ trucks to note 
exactly how long they were in the markets and how the time was used. 

After all the above data and much more additional information on general 
conditions and practices in the markets had been collected, an opportunity 
was given for all individuals or groups interested in the markets to express 
their views. Finally, after all the statistical material had been summarized 
and the opinions and suggestions recorded, the agencies making the study 
met for several days discussing the problems and drawing their conclusions. 
A committee representing car-lot receivers in Philadelphia has been ap- 
pointed to study the report and to recommend to the trade such action as 
they think proper. Several meetings of farmers have been arranged in New 
Jersey and Pennsylvania to discuss the report. 

At present the Bureau is collecting general information on the markets 
of 39 other cities. 

The Division of Agricultural Finance is engaged in analyzing data for 
wheat, cotton, and corn, collected in connection with the Agricultural Ad- 
justment Administration, to determine whether they migjht provide an ac- 
tuarial basis for crop insurance. The analysis of data pertaining to wheat, 
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while not completed to date, provides the statistical basis for the recently 
published Report of the Presidents Committee on Crop Insurance, 

Costs of indemnifying wheat losses have been determined in 210 counties. 
Data on identical individual farms cover the 6-year period 1930-35 inclusive. 
The study indicated that in certain areas there appears to be little relation- 
ship between the amount of insurance and the average annual indemnities 
required per acre, while in other areas it appears that the average annual 
cost of indemnif 3 ning losses is larger for those farms with the larger insurance 
coverage and smaller for those farms with the smaller insurance coverage. 
In other areas it is apparent that farms with higher coverage would require 
a smaller average annual indemnity per acre. 

In order that excessive insurance would not be provided for the farm that 
has low average yields and that too limited coverage would not be provided 
for the farm that has high yields, it was decided that the amount of insur- 
ance on any farm would be some specified percentage of the average yield on 
that farm. The premium rate would be determined on the basis of two 
factors — the loss experience on the individual farm insured and the loss ex- 
perience of the county or area, each factor being given equal weight. For the 
purpose of the study, the average annual indemnity per county was deter- 
mined by getting the average indemnity for 75 farms for each year, weight- 
ing each indemnity by the wheat acreage planted on the farm. Finally the 
county average per acre indemnity for all 6 years was averaged without 
weighting. Acreage w^eights were not used in combining the 6 years because 
to do that w^ould assume that in future years the same combination of high 
or low indemnities with large or small acreage would be repeated as occurred 
in the years 1936-35, 

The Bureau of Agricultural Economics recently issued four reports in the 
machinery series for the Northern Great Plains and Pacific Northw^est re- 
gion. The purpose of the report on the “Cost of Operating Farm Motor 
Trucks on Grain Farms” is to show the extent to which farm motor trucks 
are used and what present owners, as well as prospective purchasers of motor 
trucks, can reasonably expect in the way of cost of using motor trucks on 
relatively large grain farms. The other publications in the series are: 

1. Utilization of tractors and cost of tractor power on grain farms. 

2. Utilization of combined harvester-threshers and cost of harvesting 
small grains with a combine. 

3. Tillage, planting, and harvesting equipment on grain farms and rates 
of doing field work with these implements w^hen drawn with horses and 
with tractor power. 

Other recent publications of the Bureau are: Cost of Production of Beets, 
Carrots, Cauliflower and Other Vegetables which presents tables under each 
commodity showing cost data, acreage, and production or value of the crop 
by States; Cost of Production of Tomatoes which presents data from studies 
in 20 states for selected years, 1913-34; and Cost of Production of Citrus 
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Fruits which presents data pertaining to production by states, number of 
citrus trees in Arizona, Florida, and Texas, and cost data for California and 
Florida. 

A monthly publication entitled Foreign Agriculture has been inaugurated 
by the Foreign Agricultural Service of the Bureau of Agricultural Eco- 
nomics. The first edition was issued dated January, 1937. Foreign Agri- 
culture will include primarily articles which formerly appeared as feature 
stories in Foreign Crops and Markets. The field that will be covered by these 
articles will, in general, fall within three broad classifications: (1) foreign 
government policies relating to agriculture, (2) foreign agricultural pro- 
duction, and (3) international trade in agricultural products. 

Agricultural Adjustment Administration. — A considerable volume of 
useful data is being compiled by the Agricultural Adjustment Administra- 
tion in connection with the administration of agricultural conservation pro- 
grams under the Soil Conservation and Domestic Allotment Act. 

All farmers who expected to participate in the conservation program for 
1936 were required to fill out a worksheet which showed the acreages of farm 
land and crop land, and estimated acreages in each of the several principal 
crops in 1935 for each farming unit. Altogether, well over 4,000,000 work- 
sheets were submitted, and a worksheet was obtained for every farming unit 
in the ten states in the North Central Division — Illinois, Indiana, Iowa, 
Michigan, Minnesota, Missouri, Nebraska, Ohio, South Dakota, and Wis- 
consin. 

In checking performance, the acreages in each base and in each of the 
several principal crops were either measured or estimated on every farm 
which applied for a grant under the program, so that even more accurate data 
have been obtained for 1936 than for 1935. Although every farm is not 
covered, the number of farmers cooperating in the program was large enough 
so that the ratios and relatives derived from these data should be of value 
in describing conditions or farm organizations actually existing in each state 
or region. In addition, a comparison of these performance data for 1936 
with the worksheet data for 1935, or a comparison of the performance data 
which will be obtained for 1937 with those for 1936, should give a very ac- 
curate measure of changes in acreages on farms being worked by farmers 
cooperating with the Agricultural Adjustment Administration. 

Federal Trade Commission. — During November and December, 1936, 
and January, 1937, the Commission issued a series of reports on the textile 
industry for the last half of 1935: Part I dealing with cotton textiles, Part II 
woolen and worsted textiles, and Part III silk and rayon textiles. 

These reports analyze the operating and financial data of the textile com- 
panies reporting to the Commission, For example, Part II shows labor costs, 
profits and investments of 258 woolen and worsted companies, the results 
for the last half of 1935 being compared with prior half-year periods back 
to January 1, 1933. A detailed analysis of operations per pound or square 
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yard of production is shown for those companies which manufacture only 
one of several general types of goods and which were able to supply quantity 
figures. 

In addition to the above-mentioned series, a report on the cotton textile 
industry for the first half of 1936 has just been issued by the Commission. 
The report covers 580 cotton textile companies operating spindles of about 
64 per cent of the total in place in the United States and looms of about 64 i 
per cent of the total in place, and presents statistical data similar in general 
character to those of the reports referred to above. 

These textile reports, which follow the issue of several others in recent 
years, conclude the investigation conducted by the Commission pursuant to 
an Executive Order of Sei)teml)er 26, 1934, and sui)plemontal authoriza- 
tions, the stated purpose of which was to show what effect increased wages 
and shorter hours might have on the textile industries. 

The Commission’s final report on the milk industry pursuant to a Con- 
gressional Resolution was made to Congress in January, 1937. This report 
based upon an investigation conducted in four important milk sheds and a 
study of the market regulations and the practices of distributors in four 
large cities, contains tlie Commission’s conclusions and recommendations. 
An imi)ortant recommendation is one with regard to the negotiation of State 
compacts relating to the production, sale, and distribution of milk and milk 
products, which concern the interests of two or more states but which do 
not exclusively involve interstate commerce. 

IUjhkau of Fokeign and Domestic Commerce. — Several annual publica- 
tions of statistical imi>ortance were made available during the first quarter 
of 1937 by the Bureau of Foreign and Domestic Commerce. Principally 
among these are the Foreign Commerce Yearbook ^ 1936, and The Statistical 
Abstract of the United States, 1036, Both of these publications were described 
in greater detail in the December issue of this Journal. 

A 1936 sup])lement to the Survey of Current Business was also released. 
This is the first time it has been possible to issue this supplement since 1932. 
The present volume makes corrections for interim changes and presents the 
statistical record by months for the years 1932 to 1935 inclusive, together 
with monthly averages, or annual indexes, back to 1913 wdiere available. 
This volume is available at a cost of 35 cents from either the Covernment 
Printing Office or from the District Offices of the Bureau of Foreign and 
Domestic Commerce. 

The Division of Economic Research has recently published a study. Long 
Term Debts in the United States, The principal topics covered arc (1) changes 
in the volume of long-term indebtedness by principal classes of borrow’ers 
from 1912 to 1934; (2) changes in the annual interest charges on the several 
classes of long-term debt during this period ; (3) the volume of obligations 
in default on different dates; (4) the comparative ages of the several classes 
of debt outstanding in 1933; and (5) the ownership of the evidences of debt 
as of a recent date. A special effort was made to compile and analyze the 
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information that will shed light on the adjustments that have taken place 
in the long-term debt structure during the depression years. 

Recent publications of the Marketing Research Division include one on 
Markets for Plumbing and Heating Facilities in Residences, This volume, 
based upon information gathered in connection with the Real Property In- 
ventory and which shows the unfilled market for the facilities analyzed, was 
made available late in January. The February 20th and 30th issues of 
Domestic Commerce carried the Bureau’s estimates of wholesale and retail 
trade during 1936. A booklet on the lumber industry, presenting sources of 
detailed information, the names of Government agencies most closely allied 
to the industry, and a list, with addresses, of national and interstate trade 
associations, was released early in February. 

The Market Data Section has under way at the present time, its annual 
study of retail credit conditions. Schedules have been mailed to cooperators 
asking for 1935 and 1936 data and indications are that the sample will be 
larger and more representative than in past years. Plans are also being for- 
mulated to revise Market Research Sources to appear early in 1938. All 
readers of the Journal who have made or are making studies in the field of 
marketing should notify the Marketing Research Division, Bureau of 
Foreign and Domestic Commerce, of such studies for inclusion in this vol- 
ume. The Bureau would appreciate any suggestions by Journal readers of 
what new materials should be included. 

A series of maps showing world production, consumption and principal 
trade movements of 33 various minerals in 1932, have been jointly prepared 
by the Bureau of Foreign and Domestic Commerce and the Bureau of 
Mines. These maps, which appeared in Domestic Commerce^ have been re- 
printed and are available to readers of the Journal. 

Among the publications issued by the various commodity divisions of the 
Bureau is a series of processed booklets by the Foodstuffs Division which 
analyzes imports and exports in foods by commodity groups. The Auto- 
motive-Aeronautics Division issued, during January, two descriptive lists, 
one the Highways of the World and the other Airlines of the Worlds the latter 
of which is a comprehensive study of the principal companies, their ad- 
dresses, routes from and frequency of mileage of flights. A map showing 
world airways is also included. 

The Leather and Rubber Division, as a supplement to its Leather Raw 
Materials bulletin, has been publishing a series of articles under the general 
title, "International Trade in Goatskins.” Articles published to date cover 
Trade of the United States, United Kingdom and Germany. These are to 
be followed by one on France, as well as a series covering the sources of this 
commodity. This same division expects to release during March a mimeo- 
graphed survey of United States consumption and year end stocks of crude 
and reclaimed rubber. 

The Division of Negro Affairs expects to make available shortly the re- 
sults of its study which analyzed the contributing causes to failures among 
negro insurance companies. 
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The Tung Oil Blue Book has been issued by the Chemical Division of the 
Bureau. This volume presents the history, progress, and statistics of Ameri- 
can production, the United States consumption and the world market situa- 
tion relative to other drying oils. 

The Specialties Division has recently published a bulletin on the World 
Production and Trade in Sponges^ and a mimeographed release on the 
Japanese Pottery Industries. Both of these studies contain many statistical 
series. The pottery bulletin covers production, export and import trade, 
wages and hours of labor in the Japanese pottery industry and other factors 
of economic import. 

U. S. Bureau op Mines. — Since 1909 a series of annual statistical surveys 
covering available supplies of secondary copper, lead, zinc, and other non- 
ferrous metals has been published by the Federal Government — in the early 
years by the U. S. Geological Survey and since 1925 by the U. S. Bureau of 
Mines. Over nearly 30 years the figures on nonferrous secondary supplies 
have been constantly improved and now represent an important consider- 
ation in any study of the markets for these metals. No similar series of annual 
data has ever been developed for the important ferrous scrap. To fill this 
gap the Bureau of Mines hopes to maintain such a series, and the results of 
the first survey were released in December, 1930 {Consumption of Ferrous 
Scrap and Pig Iron in the United States^ 1935^ U. S. Bureau of Mines, Report 
Investigations, 3329, Mineral ICconomic Series 1 ) ; copies of this survey can 
be obtained by writing the Director, Bureau of Mines, Washington, D. C. 

Following the suggestions of the Central Statistical Board, the Bureau of 
Mines and the Bureau of the Census collaborated in the conduct of a census 
of mines and quarries for 1935. The Bureau of Mines undertook the responsi- 
bility for the direction and guidance of the survey and additional staff were 
provided from the Census of Business. The usual questions of both Federal 
agencies were consolidated on a single schedule, and approximated as closel}’^ 
as practicable the most important items in the decennial census. These sur- 
veys are now being completed and some of the industry reports will be re- 
leased in the early months of 1937. 

In cooperation with the National Research Project of the Works Progress 
Administration the Bureau of Mines is conducting a survey of technological 
advances, productivity and employment in the mining industry for the 
period 1880 to the present. 

Division of Research and Statistics, Board op Governors op the 
Federal Reserve System. — The Division of Research and Statistics of the 
Board of Governors of the Federal Reserve System is conducting a study of 
the turnover of various classes of deposits of wreckly reporting member banks 
in 101 leading cities. The Division is also developing a method, w^hich can 
be applied currently, of estimating adjusted demand deposits and time de- 
posits for all nonmember banks in the United States on selected call report 
dates beginning in 1928. It is intended later to extend the series over earlier 
years. 
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Division op Research and Statistics, TJ. S. Treasury Department. — 
Collections from Selected State-Imposed Taxes, 1930-36, In connection with 
its studies of the types of taxes imposed by both the Federal and State 
governments, the Division of Research and Statistics of the United States 
Treasury Department prepared a compilation of collections from the follow- 
ing State-imposed taxes: Estate and inheritance, individual income, cor- 
poration income, gasoline, motor vehicle registrations and licenses, general 
sales, liquor, and tobacco. The report was released on November 30, 1936, 
as a publication of the Treasury Department. It presents State-by-State 
and summary data both on total collections and on the sharing of the 
revenue between the States and their political subdivisions. The data w^ere 
obtained from officials of the various States and from published reports of 
State authorities. 

Capital Movements, On November 27, 1936, the United States Treasury 
Department released a publication entitled "Statistics of Capital Move- 
ments between the United States and Foreign Countries and of Purchases 
and Sales of Foreign Exchange in the United States.” The statistics pre- 
sented in this publication cover the period from January 2, 1935, to Sep- 
tember 30, 1936, and are arranged to show data both by weeks and by 
principal nations or geographical areas. The component elements of inter- 
national capital and exchange transactions are set forth in some detail. 
There is also a group of Summary Tables, and graphic presentation of part 
of the summary data. The report was prepared in the Division of Research 
and Statistics on the basis of data reported weekly to the Treasury Depart- 
ment, pursuant to the Executive Order of January 15, 1934, and the Treas- 
ury Regulation of November 12, 1934. It is the intention of the Treasury" to 
continue the publication of these statistics at quarterly intervals. 

Division op Economics and Statistics, Federal Housing Administration. 
— A report embodying a series of estimates on housing construction during 
the years 1920-1936, with a forecast for 1937, has been completed. The 
study estimates the number and value of non-farm dwelling units built 
annually, 1920-1936, with breakdowns by the types of structures for the 
years 1926-1936. Over the 16-year period, the estimates indicate the total 
of non-farm units built annually throughout the country rising in a steep 
curve from the 1920 figure of 203,500 to the 1925 crest of 933,500, after which 
it tapers off gradually until the middle of 1928, when an abruptly declining 
curve sets in, extending almost unbroken to the low point of 53,100 in 1934, 
and rising again to the 1936 total of 270,500. 

For the year 1937, it is estimated that between 400,000 and 450,000 non- 
farm dwelling units will be built. This figure is somewhat less than the 1929 
estimated production of 500,000 units, and is equal to, or slightly greater 
than, the 1921 estimate of 400,000 units. The 1937 forecast is more likely to 
err as an under-statement rather than as an over-statement. It has been 
qualified by a number of interesting details on the principal factors, which, 
it is believed, will affect home building activity during the year 1937. 
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The statistical method used in compiling the study was as follows: The 
Censuses of 1920-1930 were used to obtain the total increase in dwelling 
units. After adjustments were made for changes in vacancy, for conversions, 
demolitions, fire, and other losses, the total volume of construction for the 
decade thus obtained was distributed on an annual basis. This was accom- 
plished through use of the building permit data for 257 identical cities, and 
by assuming that these data presented a reasonably accurate measure of the 
fluctuations in building activity throughout the country for the decade 1920- 
1930. 

To obtain the annual estimates of urban non-farm dwelling units con- 
structed during the years 1931-1936, the ratio of number of new family 
units to the total number of families in various city-sized groups were 
utilized. These ratios were based on the Bureau of Labor Statistics building 
permit data for 257 cities for 1930-1932, for approximately 750 cities for 
1933-1935, and for approximately 1,500 cities for 1936. To this figure there 
was added the rural non-farm estimate, derived by assuming that home 
building in these areas constituted 20 per cent of the total in all non-farm 
areas. Summaries of the study have been published. Valuable assistance was 
rendered in preparing these estimates by George Terborgh, of the Board of 
Governors of the Federal Reserve System, and by David L. Wickens and 
Raymond R, Foster of the National Bureau of Economic Research, each of 
whom presented estimates of construction activities at the annual meeting 
of the American Statistical Association and the American Economic Asso- 
ciation held recently in Chicago. 

The Third Annual Report of the Federal Housing Administration is now 
available for distribution. Included in this report is a 35-page statistical 
analysis of the insuring operations of the Administration. This analysis gives 
detailed consideration to the activities of the Modernization C'redit, Mutual 
Mortgage Insurance, and Large Scale Housing Divisions, indicating the 
volume of business transactions ; characteristics of the loans, of the property 
(number of rooms, tyi)C of structure, etc.), and of the borrower. 

A technique for analyzing mortgage experience data has been prepared 
and published by the Division. The case study method is utilized and the 
tabulations it makes possible will reveal such significant lending factors as 
the relationships of delinquency and of foreclosure to the age and size of the 
mortgages, year in which the loan was made, type of property, method of 
repayment, the ratio of the loan to the appraised value, and other significant 
factors. An analysis of the connection between delinquencies and fore- 
closures will show the extent to which delinquency leads to foreclosure, and 
will identify critical periods with regard to delinquenc 3 \ It is believed that 
an analytical treatment of this nature covering a large number of mortgages 
over an extended period of time will result in the establishment of more 
concise lending principles. 

Ernest M. Fisher and Richard U. Ratcliff have completed a report en- 
titled “European Housing Policy and Practice,” which gives a brief sum- 
mary of general principles and conclusions evolved from a survey of housing 
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in 10 foreign countries. Much of the material is supplemented by statistical 
data. Copies of the pamphlet are available for public distribution. 

Three monographs giving the loan value ratio, the amortization factor, 
and the borrower’s total monthly financial charges on Federal Housing 
Administration mortgages have been prepared. They enable the various 
ratios to be secured quickly and without mathematical calculations. All 
three are available for public distribution. 

The Division is carrying forward a study of city growth and structure in 
an effort to obtain a better understanding of neighborhood changes affect> 
ing mortgage risk. The study is based principally upon a series of maps pre- 
pared by the Division which present vital real estate facts by blocks for 
more than 100 cities including 150,000 blocks, and an analysis of the growth 
of 15 American cities. Arrangements for the publication of the entire study 
are as yet incomplete, but five special articles based on studies of Washing- 
ton, Chicago, New York, Detroit, and Miami, together with a summary, 
are appearing currently in the Insured Mortgage Portfolio ^ a Federal Housing 
Administration monthly publication. 

Bureau op Labor Statistics, U. S. Department of Labor. — Senate Reso- 
lution 298, of the last Congress, directed the Secretary of Labor to report on 
"the social and economic needs of laborers migrating across State lines.” At 
the Secretary’s request, the direction of the investigation was undertaken by 
the Bureau of Labor Statistics, with the cooperation of the Children’s Bu- 
reau, the Employment Service, and certain other agencies. 

Work on the survey of wages and hours in the bituminous-coal mining 
industry is well advanced, and it is anticipated that the field survey will have 
been completed by May 1. This study covers 98 per cent of the territory 
where bituminous coal is produced. It is conducted however on the basis of 
a sample, which will include about 90,000 employees or 20 per cent of the 
total number of workers in the industry. In addition to data on weekly 
wages and hours of employment, annual earnings are being obtained, and 
information on time spent going to and from the working place and at 
lunch. Also, in conformity with the Bureau’s present policy, a personnel 
study is included. Attention is being directed to housing, living conditions, 
and welfare work as well as to plant personnel methods. Definite plans are 
being made for wage surveys covering the cotton, rayon, and silk goods in- 
dustries, and if resources permit, a study of working conditions in the ho- 
siery industry will be made. 

The Accident Division is now concentrating its efforts on increasing the 
coverage of its reports from 7,000 to 25,000-30,000 establishments by an 
enlarged sample from the 13 industries already reporting, and by the inclu- 
sion of 20 additional industries. Cooperative arrangements have been made 
with trade associations in the fertilizer and construction industries, whereby 
special surveys will be made of the causes of accidents in those indus- 
tries. 
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United States Employment Sebvice. — Occupational Analysis of Active 
Registrants Completed. An occupational analysis of over 6} million persons 
seeking work through offices of the United States Employment Service was 
conducted at the close of December. The analysis was designed to indicate 
the distribution of workers according to their occupational skills and to 
indicate the number of persons with relief status in the various occupations. 
For the first time, information concerning the secondary occupational classi- 
fications of applicants as well as the occupations in which they were pri- 
marily classified was secured. 

This occupational survey provides information directly comparable to the 
occupational classifications secured at the time the more complete inven- 
tories of the active file were conducted on July 1, 1936, and during Decem- 
ber, 1935. 

The present analysis, which covers only occupational information and 
does not include the full industrial, age, and other classifications prepared 
in connection with the earlier inventories, established a new record for speed. 
Preliminary tabulations covering 98.6 per cent of all active job seekers regis- 
tered with the offices throughout the country were available in less than four 
weeks after the field work was conducted in the offices. 

New Yokk State Department of Labor. — The Department will issue 
soon a study entitled Trend of Manufactures in New York State from 1919 to 
1938 based upon the biennial reports of the U. S. Census of Manufactures. 
The study brings out the relative position of manufacturing in New York 
State for the period covered as compared with manufacturing in the United 
States as a whole. Use is made of the five significant figures revealed by the 
census, namely number of factories, number of employees, total wage bill, 
value of products, and value added by manufacture. It is a factual study 
designed to throw light upon statements made in recent years alleging a 
^‘migration’' of industry or ‘^exodus*' of factories from New York State. 

Division of Social Research, Works Progress Administration. — W^ork 
is in progress on a series of studies of turnover of workers employed on 
W.P.A. projects. The.se studies will provide monthly data on the numbers 
of workers leaving the W.P.A. to accept private employment or for other 
reasons, the number of workers returning to the W.P.A. because of loss of 
private employment or for other reasons, and the characteristics of the 
workers in each category. The studies are to be conducted by small local 
staffs in nearly 50 urban and rural areas. Interviews with workers provide 
information on reasons for leaving or for returning to the W.P.A., on the 
types of private employment secured and the earnings derived therefrom, 
and the total incomes of families of separated workers. 

During November, surveys of labor shortages were made in Rochester, 
New York; Cleveland, Ohio; and Milwaukee, Wisconsin. The extent and 
character of the shortages were determined by interviews with employers 
trade union officials, W.P.A. and relief authorities, and through the coopera- 
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tion of public employment offices. In each city, data on the characteristics of 
workers currently employed on projects were transcribed from W.P.A. labor 
division records and United States Employment Service registration cards. 
These data were subsequently analyzed to discover to what extent the 
characteristics of workers, who reported as their usual occupation one of the 
shortage occupations, were such as to make them acceptable for employ- 
ment in private jobs. Acceptability was determined with reference to age, 
physical condition, length and recency of work experience. The findings of 
the three studies show that definite shortages existed in a number of occupa- 
tions, especially in skilled manufacturing and building trades, but that there 
were relatively few workers employed on W.P.A. projects who were able to 
meet current requirements of employers in the shortage occupations. An- 
other series of surveys of this type is now under way in agricultural as well 
as urban areas where shortages are reported. 

A study of the geographic mobility of labor in Michigan during the 
period April 1930-December 1934 is now being carried on in cooperation 
with the Michigan E.R.A. The data were obtained from the Michigan Un- 
employment Census of January 1935. Tabulation plans were devised to 
bring out the significant factors thought to bear on workers' mobility, such 
as personal characteristics, relief status, and employment record. The tables 
permit the examination of these data with respect to such aspects of mo- 
bility as the number, approximate geographic range, and urban-rural char- 
acter of moves. From the original 520,000 schedules, a 5 per cent sample was 
tabulated to test the efficacy of the plans. After preliminary analysis of the 
data thus obtained, final tabulations will be run in Detroit. 

The experimental work has been completed on combining the estimated 
monthly expenditures for public and private assistance in urban areas, as 
published by the Social Security Board, and the comparable rural series, as 
published by the Division of Social Research, W.P.A. 

The application of sampling procedures to the selection of a group of 
cities that would be representative of total urban United States has been 
the subject of a series of experiments. Using census data for all cities of 
10,000 or more population, it was found that a sample of 25 cities could be 
selected, by regions and by size-group, with social and economic character- 
istics that differed but little from similar characteristics for all cities com- 
bined. Field tests based upon these samples are planned. 

The following is a list of recent publications of this Division: Research 
Monograph V — Landlord and Tenant on the Cotton Plantation; The 1935 
Relief Population in 13 Cities: A Cross-Section — Research Bulletin, Series I, 
No. 23; Legislative Trends in Public Relief and Assistance — Research Bulle- 
tin, Series III, No. 2; Survey of Cases Certified for Works Program Employ- 
ment in 13 Cities — Research Bulletin, Series IV, No. 2; Survey of Workers 
Separated from W.P.A. Employment in Eight Areas During the Second 
Quarter of 1936 — Research Bulletin, Series IV, No. 3; Workers on Relief in 
the United States in March 1935, A Census of Usual Occupations — Pre- 
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liminary Edition; Usual Occupations of Workers Eligible for Works Pro- 
gram Employment on January 15, 1936 — Preliminary Edition; Current 
Statistics of Relief in Rural and Town Areas, January-June 1936, June- 
July 1936, July-August 1936, August-September 1936, September-October 
1936, October-November 1936; Combined Farming-Industrial Employment 
in the Coal and Iron Subregion of Alabama — Research Bulletin, J-4; Com- 
bined Farming-Industrial Employment in the Naval Stores Subregion of 
Georgia and Alabama — Research Bulletin, J-5; and Combined Farming- 
Industrial Employment in the Lumber Subregion of Alabama, Georgia, and 
South Carolina — Research Bulletin, J-6. 

Division op Research, Statistics and Records, Works Progress Ad- 
ministration. — Works Program Statistics. Effort has been directed toward 
the perfection and completion of a statistical series on Works Program 
employment which will be as nearly comparable as possible with the monthly 
series compiled under the program of the Federal Emergency Relief Ad- 
ministration. This scries provides a count of the number of different persons 
w’ho worked on W.P.A. and other Works Program projects during each 
calendar month together with their hours of work and earnings. The series 
on W.P.A. employment from the beginning of the program through the 
year 1936 will be published shortly. Subsequently, similar data for other 
Works Program agencies will be made available. 

Relief Statistics. Preliminary general relief data for urban areas have been 
issued for the period through December 1936 and monthly bulletins present- 
ing information for the Continental United States through October 1936 
have been published. These publications were prepared under the direction 
of Mr. Thomas B. Rhodes, Secretary of the Advisory Committee on the 
Collection of General Relief Statistics which functions through the coopera- 
tion of the Social Security Board. Copies of these publications may be ob- 
tained from the Works Progress Administration. 

A “Stati.stical Summary of Emergency Relief Activities, January 1933 
through December 1935” vras published recently. This bulletin contains 44 
pages of revised monthly data and a brief technical description of the series. 

The Monthly Reports of the Federal Emergency Relief Administration 
through June 1936 have been issued. A section of the June report is devoted 
to a discussion of the estimated number of families and single persons receiv- 
ing relief and persons from relief rolls employed on Works Program and 
Civil Works Program projects. Monthly estimates of the number of families 
and single persons and of total persons for the Continental United States 
are presented for the period January 1933 through August 1936. 

Construction Statistics Analysis. A research unit has been established in 
the Division to analyze the volume of employment and expenditures on 
construction activities in the United States including both public and private 
work. The estimates developed cover a long period of time and are intended 
primarily to assist in program planning. 
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National Research Project, Works Progress Administration. — 
Notes appearing in previous issues of the Journal have outlined the scope 
of the several studies undertaken by this Project. As of February 1 the 
work of gathering materials has for the most part been finished and efforts 
are being concentrated on the tabulation and analysis of the data assembled. 
Report plans are now taking shape. 

Statistical Studies of Changing Productivity. These studies were undertaken 
for the purpose of organizing historical data on trends in productivity in 
American industry as a whole and in its individual components. 

Published statistical sources relating to production and employment 
changes in the major manufacturing and non-manufacturing industries have 
been examined and productivity indexes constructed for more than thirty 
separate industries. These data will be combined for an analysis of pro- 
ductivity changes in producers^ and consumers’ goods industries. Such re- 
lated series as prices, labor and raw material costs, profits, and capital 
structure are now being assembled. 

In addition, studies are being carried on to measure growth of labor 
supply, changes in employment and unemployment, and occupational and 
industrial shifts within the labor supply. 

Special Studies of Selected Industries, These studies are chiefly concerned 
with the relationship of mechanical and managerial changes to the volume 
of production and of employment in the several industries selected for 
inquiry. 

About 700 manufacturing plants representing various industries have been 
visited to obtain time series on production and employment. In selected 
industries the surveys are designed to cover collateral economic factors, in- 
cluding the effects of changes in the ratio of output to production capacity, 
capital devoted to production processes, equipment, wages, prices and com- 
petition. The following industries are being studied jointly with the National 
Bureau of Economic Research; brick and tile, lumber, cement, beet sugar, 
and flour milling. A survey of machinery and equipment manufacturers is 
providing data on labor embodied in the equipment used in the production 
processes of the industries enumerated above and on types and rates of 
mechanization. The U. S. Bureau of Labor Statistics is cooperating on field 
surveys and other industries — boots and shoes, leather, silk, cotton and 
rayon textiles, cigars, cigarettes, and cotton garments — and on a study of 
the mechanization of selected operations and processes in lar^e offices. 
A study of capital growth in the automobile and allied industries from 
1925-1933 is also under way. The Employment Stabilization Research Insti- 
tute of the University of Minnesota is cooperating on a study covering 
changes in equipment, efficiency of labor, job specifications, and occupa- 
tional requirements in a number of Minneapolis manufacturing plants for 
a comparative analysis with the results of a similar study by the Institute 
five years ago. 

Studies in the extractive industries are being conducted in cooperation 
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with the U. S. Bureau of Mines. The work of tabulating materials from the 
files of the Bureau and amplifying these by field contacts is well advanced. 
Reports on the individual industries are in preparation. 

In a study of the effects of changes in techniques, mechanical equipment, 
farm practices and market requirements on the volume of employment and 
production in agricultural pursuits, data have been assembled from the files 
of the U. S. Department of Agriculture, experiment stations and other 
sources, and reports are now being prepared. The tabulation of results of a 
field survey is nearing completion. 

A study of the history of technological changes in the railroad industry 
and their effects on operating efficiency and on railroad labor is under way 
in cooperation with the Railroad Retirement Board. This study comprises 
(1) an intensive survey of the history of mechanical and managerial changes 
and their effects on railroad labor, including employment, earnings, and pro- 
ductivity; (2) an analysis of population changes, trends in earnings, and 
periods of separation from the railroad service between 1924 and 1933, based 
on 400,000 personnel and earnings records collected by the Federal Coordi- 
nator of Transportation; (3) a field survey of about 4,000 railroad employees, 
covering employment and unemployment history and data on training and 
service status. The latter study is designed to supplement the analysis of 
employment records by bringing them up to date, by adding the record of 
employment in other industries during periods of separation from the rail- 
road and by distinguishing employment according to its regularity or inter- 
mittency. 

Surveys of the Effects of Industrial Changes on Labor Markets and on In- 
ditridunl Workers. Another major division of the Project is concerned with 
the determination and interpretation of employment and unemployment 
experiences of workers in various industrial situations. Field work in a num- 
ber of selected localities has now been completed and, in addition, consider- 
able work history material previously collected by other agencies is being 
analyzed. The Industrial Research Department of the University of Penn- 
sylvania is cooperating on a series of these labor market surveys, in Phila- 
delphia. 

The emphasis of the surveys is primarily on employment histories, for 
the years 1926-1936, of workers in labor market situations in various in- 
dustries, occupations, and geographic locations. Approximately 18,000 his- 
tories have been obtained from the field. Some of the surveys cover single- 
industry localities; in other cases, the study is concerned only vrith selected 
industrial or occupational situations in a diversified labor market. In each 
case the history of industrial activities and the related history of the working 
population were surveyed as they pertain to the situation selected for in- 
quiry. Against this historical background, analyses will be made of present 
employment status of the population and of recent work histories of in- 
dividuals. In several instances supplementary analyses are being made of 
personnel, payroll and earnings records of employing concerns. 
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Division op Public Assistance Statistics, Social Security Board. — 
Since February 1, 1936, this Division has collected monthly reports on old- 
age assistance, aid to dependent children and aid to the blind from States 
participating in the administration of public assistance under the Social 
Security Act. The results of this collection of data are published in three 
series of publications: (1) a monthly bulletin entitled Public Assistance, 
Monthly Statistics for the United States, of which eleven numbers have been 
issued, the most recent number covering data for November, 1936; (2) a 
quarterly bulletin entitled Public Assistance, Quarterly Review of Statistics 
for the United States with a supplement containing data for each county, 
three numbers of which have appeared, the last for the quarter ending Sep- 
tember 30, 1936; (3) a mimeographed report issued on the first of each month 
giving estimates for the current month, estimates for the preceding month 
and actual data for the second preceding month. 

Accuracy and completeness of data collected through this State reporting 
system is the first goal of the eleven field representatives of this Division 
who are assigned to the twelve regions of the Social Security Board. General 
guidance to State and local statisticians through these field representatives 
is expected, however, to result in general improvement in State and local 
organization and procedure for the collection of public welfare statistics. 

On November 1, 1936, State agencies cooperating with the Social Security 
Board began the collection of social information about cases accepted and 
closed, in accordance with detailed forms and instructions issued by this 
Division. It is expected that comprehensive social statistics about recipients 
of public assistance will be produced by this plan. 

Since June 1, 1936, this Division has been responsible for the collection, 
analysis and publication of relief data from 118 urban areas, formerly re- 
porting to the U. S. Children’s Bureau. Results of the collection of these 
data are published in Changes During the Month in Different Types of Public 
and Private Relief in Urban Areas, The most recent number of this bulletin 
with data for October 1936 was issued on January 21, 1937. 

During January 1937 an agreement was reached to transfer the Rural and 
Town Relief Reporting Sample, formerly the responsibility of the Division 
of Social Research of the Works Progress Administration to this Division of 
the Social Security Board before July 1, 1937. 

The Division has been cooperating with the Works Progress Adminis- 
tration in the collection of general relief statistics throughout the United 
States under an interim agreement for the six months period, October 1, 
1936, through March 31, 1937. A procedure for an integrated reporting sys- 
tem which will eliminate duplications in the count of cases of general relief 
and special forms of public assistance for State and local agencies admin- 
istering more than one form of assistance is expected to be completed in the 
near future. 

For assistance to its Division of Public Assistance Statistics the Social 
Security Board on June 12, 1936, requested the American Statistical Asso- 
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elation and the American Public Welfare Association to form a joint ad- 
visory committee. This committee was chosen by the two associations and 
elected Ralph Hurlin of the Russell Sage Foundation, chairman, and Paul 
Webbink of the Committee on Social Security of the Social Science Research 
Council, secretary. The other members are: Neva R. Deardorff, Director, 
Research Bureau, Welfare Council of New York City; Emil Frankel, Direc- 
tor of Research, New Jersey State Department of Institutions and Agencies; 
Harry Greenstein, Director, Associated Jewish Charities of Baltimore; 
Howard Myers, Director, Division of Social Research, Works Progress 
Administration; and Frederick F. Stephan, Secretary of the American Sta- 
tistical Association. Morris Copeland, Executive Secretary of the Central 
Statistical Board, also meets with the Committee. 

Women’s Bureau, U. S. Department op Labor. — “The Employed 
Woman Homemaker in the United States” has recently been released as 
Women’s Bureau Bulletin 148. This is an analysis of unpublished data made 
available by the Bureau of the Census and will later be supplemented by 
material compiled from original census data on the family responsibilities 
of all gainfully occupied women in certain large cities. 

Bulletin 147 is a “Summary of State Reports of Occupational Diseases 
with a Survey of Preventive Legislation.” All data available by sex for the 
years 1932 to 1934 inclusive are here assembled from published and unpub- 
lished sources. The bulletin is one of a regular series of reports on occupa- 
tional diseases and contains valuable reference tables. 

The Bureau’s report on a recent survey of women’s wages, hours of work, 
and conditions of employment in the State of Tennessee is now in press. In 
many establishments data were secured also for men employees. In all, 267 
plants employing over 29,000 women were visited. One of the most interest- 
ing features of the report is the comparison of conditions in 1934 and 1935. 
In many industries there had been a decided breaking away from the stand- 
ards set by the N.R.A., but in a few industries the wages improved slightly. 

Office of Education. — The February issue of School Life will have an 
article on enrollment in commercial subjects in public high schools, the first 
of a series of preliminary data in this field. The March issue will carry data 
on enrollments in mathematics subjects. 

All chapters of the Biennial Survey of Education^ 1932-34, are either in 
bulletin form or in page proof. 

“Per capita costs in city schools, 1935-36,” Pamphlet No. 70, is in process 
of printing. A photostat copy of the table for cities of 100,000 population 
and more is available for loan from the Office of Education. 

Conference on Research in National Income and Wealth. — This 
Conference, organized in January, 1936,^ held its second meeting on January 
29 and 30 at Hillside, the Riverdale property of the National Bureau of 

^ See thia Joubnal, March 1936, pp. 130-31. 
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Economic Research. The meeting was attended by representatives from the 
Universities of Harvard, Columbia, Minnesota, and Wisconsin; from the 
Central Statistical Board; the Bureaus of the Census, of Agricultural Eco- 
nomics, of Foreign and Domestic Commerce, of Labor Statistics; Division 
of Research and Statistics of the Treasury; Divisions of Research of the 
Federal Reserve Board and of the Federal Deposit Insurance Corporation; 
the Industrial Division of the National Resources Committee; the Brookings 
Institution, the National Industrial Conference Board, Dun and Bradstreet, 
and the National Bureau of Economic Research. 

Following the submittal and discussion of the report by the Executive 
Committee on its activity during 1936, the Conference discussed at length 
the various directions in which cooperative activity in the field could best 
be furthered in the immediate future. Noting the great value of the data 
available on the state income tax returns for the study of the distribution 
of income by size, the Conference approved the efforts made by the Execu- 
tive Committee to have such data tabulated and made available for use by 
students in the field. Such tabulation has already been initiated by the 
State of Wisconsin, and there are promising prospects of having it under- 
taken for Delaware. The Conference indicated the advisability of obtaining 
the services of a competent person to devote his time to this work on in- 
creasing the primary data bearing on the distribution of income and wealth 
by size among individuals and families, whether such data be on income tax 
returns or result from any other statistical surveys. Since such information 
would prove particularly useful when cross-classified with the regional allo- 
cation of income and wealth, the Conference emphasized the value of ex- 
ploratory work in this direction that could be undertaken by state planning 
boards and other state agencies, perhaps with the assistance of the National 
Resources Committee. 

Another direction in which cooperative activity developed during 1936 
was the initiation of discussion of various problems in the field by individual 
students, who would submit reports at the annual meetings of the scientific 
associations and at the meeting of the Conference proper. It was thought 
that this experiment proved to be quite successful. The reports submitted 
by Gerhard Colm, Carl Shoup, 0. C. Stine, and Solomon Kuznets at the 
December meetings of the American Economic and American Statistical 
Associations represented significant contributions toward the solution of the 
problems discussed. It was recommended that this experiment be continued; 
that the reports so submitted, as well as the discussion to which they give 
rise, be published upon review by an editorial committee, as studies of the 
Conference, the National Bureau being requested to act as publisher. 

The Conference has discussed at length the report by M. A. Copeland on 
Concepts of National Income^ by Solomon Fabricant on Treatment of Corpth 
rate Savings in National Income, and by Simon Kuznets on Adjustment of 
National Income Totals for Revaluation of Inventories. These reports were 
initiated by the special subcommittee on Income Concepts and Terminology 
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set up in 1936 (M. A. Copeland, Chairman; W. W. Riefler and Simon 
Kuznets, members). The publication of these reports and of the discussion 
that developed in connection with them, again upon review by the editorial 
committee, was recommended. The Conference has also approved the con- 
tinuation of the subcommittee on Income Concepts and Terminology, as 
constituted in 1936; the ultimate objective of its work being the establish- 
ment of the main points on which agreement existed and the precise formu- 
lation of the questions which would still be at issue. 

An Executive Committee was elected comprising: Simon Kuznets, Chair- 
man; M. A. Copeland, W. L. Crum, H. M. Groves, G. C. Means, R. R. 
Nathan, and O. C. Stine. 

Conference on Price Research. — During the past year substantial 
progress has been made in developing the program of the Conference on 
Price Research. (See this Journal, March, 1936, pp. 12S-131.) Last summer 
the Executive Committee authorized exploratory studies in five important 
industries: steel, petroleum, textiles, automobiles, and coal. For each of 
these industries a committee composed of research men from universities 
and other institutions and of representatives of the industry has been set up. 
Each committee is to define the industrial and economic problems centering 
in prices and price relations, summarize present knowledge, appraise existing 
data, and outline a program of research. 

Preliminary reports from the steel and textile committees were presented 
at a round table held in connection wdth the annual meeting of the American 
Statistical Association. Another round table, dealing with the general ob- 
jectives of price research in American industries, was held as one of the 
meetings of the American Economic Association. The papers presented 
dealt with industry studies and the nature of competition, industrial price 
policies and the attributes of industrial prices, and with industrial produc- 
tivity and prices. It is expected that the five committee reports will be pub- 
lished. 

As a basic step in the program to coordinate price research, the Con- 
ference has undertaken an inventory of current research projects in this 
field. Letters requesting information have been sent to persons known to be 
engaged in price research. Details concerning projects recently undertaken 
are requested. Such information should be sent to the Conference on Price 
Research, c/o National Bureau of Economic Research, 1819 Broadway, 
New York City. It is hoped that this survey will be completed early in 1937, 
at which time a report will be sent to all who have collaborated in the 
inventory. 

National Bureau of Economic Research. — Prices in Recession and 
Recovery by Frederick C. Mills appeared December 11, 1936. In this 570- 
page book Dr. Mills analyzes the price movements of recovery against the 
record of the recession and pre-recession situation. Separate chapters treat 
of the position of the farmer and other primary producers, the manufac- 
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turing industries, producers of capital goods, and consumers. In the Appen- 
dix are given the basic price index numbers, monthly from 1929 to 1936, 
which have appeared from time to time in National Bureau publications. 

Two Bulletins (Numbers 62 and 63) were published in December: Re- 
valuations of Fixed Assets, 1926-1934 by Solomon Fabricant and The Re- 
covery in Wages and Employment by Leo Wolman. The 1937 series will be 
started, subject to the approval of the Directors, with a double issue, The 
Agricultural Crisis, by Drs. Eugen Altschul and Frederick Strauss. This 
report, which analyzes in detail the crisis in wheat and in cotton, is one of 
the products of the investigation by these authors into the relationship of 
agriculture and business cycles, made possible by a grant from the Falk 
Foundation. A full report will be issued in book form at a later date. An 
agreement for cooperative research with the IT. S. Department of Agriculture 
will turn Dr. Strauss* attention this year to an historical study of the inter- 
relations of agriculture and industry. 

The National Bureau has announced that an Associate Membership in 
the organization is now available. Dues are one-fifth those of full member- 
ship. Associate Members receive the Bulletin, the Annual Report, and a 
substantial discount on the purchase of National Bureau books. 

The National Bureau*s Annual report has been prepared this year by 
Dr. Willits, its Executive Director. The report will be published, as usual, 
following the Annual Meeting of the Board of Directors on March 1. 

Industrial Relations Counselors, Inc. — A twenty-nine-page mono- 
graph entitled Industrial Pension Systems in the United States and Canada — 
Certain Phases of Pension Activities for the Years 1931-1934^ has just been 
completed. It supplements the two-volume work on Industrial Pension 
Systems in the United States and Canada by M. W. Latimer published in 
1932. The monograph summarizes the experience reported by 145 companies 
which employ a vast majority of the persons covered by formal plans. In 
addition, it includes data for railroad plans taken from the annual reports 
of the Interstate Commerce Commission and for reinsured plans supplied 
by insurance companies. Nine tables are presented. , 

Industrial Relations Counselors, Inc., also has in preparation a study of 
unemployment insurance administration, based on the organization and 
administrative procedures of five jurisdictions — Wisconsin, New York, 
California, New Hampshire and the District of Columbia. 

National Industrial Conference Board. — The Board’s studies in the 
field of national income, initiated by the volume of Mr. Robert F. Martin 
on National Income and Its Elements have been continued by the issue of a 
volume by the same author on Income in Agriculture, 1929-1935, The sig- 
nificant feature of the treatment is that for the first time, net agricultural 
income estimates have been made by geographic regions. Account has been 
taken of the part-time nature of a large proportion of the enterprises in- 
cluded in the agricultural statistics, and allowance made for income received 
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by part-time operators for labor away from the farm. Account is taken of 
the fact that for comparison with other classes the value of the products 
consumed on the farm — a part of farm income should be rated at the prices 
paid by non-farm families. The upshot of this detailed survey is the con- 
clusion that instead of a generally depressed condition in agriculture since 
1929, there has been a series of special farm problems affecting special 
products and regions. 

There have been further special studies of income published in the Con- 
ference Board Bulleiiriy which is issued for the information of Associates of 
the Board. Through press releases the major aspects of these studies have 
been made available to the public at large. They have concerned a further 
analysis of income in transportation, and income in manufactures. The 
Board published estimates of income by states for 1929 and 1933 in its 
National Income and Its Elements. Its investigators are now engaged in a 
study of the geographic distribution of income in all the years 1929 to 1935. 
This study will deal with the industrial source of income, and the classifica- 
tion of income by type. As a part of this study the Distribution by States 
of Income from Manufacturing Industry has been treated in the Conference 
Board Bulletin^ and a similar treatment of income from mining and from 
transportation is expected at a comparatively early date. 

The income studies of the Board have afforded the basis for a study of 
“Estimated Payroll Taxes for Unemployment Compensation” {Bulletin^ 
January 15, 1937) and will be utilized for a similar study of taxes growing out 
of the old-age benefits provided by the Social Security Act. 

The Board has resumed its Unemployment estimates. An article [BuUetin, 
November 13, 1936) on New Estimates of Employment, Unemployment and 
the Labor Force gave estimates at quarterly intervals in the years 1930 to 
1934, and monthly estimates from January, 1935 to September, 1936. Figures 
for October and November of last year have been issued in the form of press 
releases, and similar issues are to be made monthly hereafter. 

Work in progress includes among other things an analysis of railroad 
passenger traffic in relation to railway operations and revenues, and a similar 
study of railway freight movement, a survey of personnel practices in factory 
and office administration in a large number of enterprises, a further survey 
of skilled labor shortage, and the annual study of the Cost of Government. 

Population Index. — The first number of Population IndeXy a guide to 
current demographic materials for students, research workers and teachers 
appeared in January. The Index is published quarterly by the School of 
Public Affairs, Princeton University, and the Population Association of 
America. It continues the Association’s bibliography. Population Literature. 
The current number contains two entirely new sections. Current Items and 
Statistics, in addition to a bibliography covering more than 400 recent books 
and articles. 



CHAPTER ACTIVITIES 

The Albany Chapter. — On November 10 the Chapter met to discuss 
"Statistics in Federal Agencies.” A meeting was held on December 1 at the 
Rensselaer Polytechnic Institute in Troy, New York, at which Mr. C. M. 
Armstrong, Jr. of the General Electric Company spoke on "Statistical 
Control of Quality in Manufacturing Operations.” 

The Albany Chapter of the American Statistical Association met on 
Tuesday evening, February 2, 1937, at the Candle Light Inn in Albany 
for dinner and program. Professor E. H. Van Winkle of the Rensselaer Poly- 
technic Institute gave an interesting illustrated talk on the use of graphs 
in presenting statistical material. Considerable discussion as to the use of 
various types of graphs followed the talk. There were 42 members and guests 
present. 

The Chapter held five meetings during 1936 with an average attendance 
of 24 persons per meeting. There were 39 members of the Chapter at the end 
of the year. 

The Austin Chapter. — The Austin, Texas, Chapter held its first meeting 
of the academic year 1936-37 on October 22, at the Union Building on the 
campus of The University of Texas with 20 present. The principal speaker 
was Dr. Edward L. Dodd, Professor of Actuarial Mathematics, The Uni- 
versity of Texas, and one of the lecturers invited to conduct the advanced 
seminars in Economics and Statistics held during the past summer under 
the sponsorship of the Cowles Commission for Research in Economics. 
Dr. Dodd discussed the work of the Cowles Commission and summarized 
some of the discussions in the recent seminars. 

A second meeting was held November 19, with 25 present, at which Mr. 
Frank Haynes, of the United States Weather Bureau, spoke on the "Work 
of the Weather Bureau.” 

On December 8, 1936, the Austin Chapter held a special meeting with 
Dr. Isador Lubin, United States Commissioner of Labor Statistics, as the 
guest of honor. Twenty-seven were present. Dr. Lubin spoke briefly of the 
work of the Bureau of Labor Statistics and of the Central Statistical Board. 

The third regular meeting of the year was held January 21, 1937. The 
principal address was by Mr. Harold K. Tinsley, of the Cotton Marketing 
Division of the United States Department of Agriculture, whose subject 
was "Cotton Grade and Staple Statistics Projects of the United States 
Bureau of Agricultural Economics.” 

The Austin Chapter had five meetings during 1936 with an average at- 
tendance of 25 persons a meeting. There were 37 members at the end of the 
year of whom seven are members of the American Statistical Association. 

The Boston Chapter. — The Ninth Annual Meeting of the Boston Chap- 
ter was held at the Boston City Club on Friday evening, December 4, 1936. 
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At the business session the following officers were elected to serve during 
the ensuing year: President, Professor Donald S. Tucker, Massachusetts 
Institute of Technology, Vice-President, Paul T. Babson, United Business 
Service, Secretary-Treasurer, Roswell F. Phelps, Massachusetts Depart- 
ment of Labor and Industries, Directors, Edmund S. Cogswell, Massachu- 
setts Department of Insurance and T. Frederick Brunton, John Hancock 
Mutual Life Insurance Co. 

The general subject for discussion at this meeting was "Certain Statistical 
Phases of the Social Security Program.” Mr. E. R. Livernash of the Massa- 
chusetts Institute of Technology spoke on the subject — “Unemployment 
Compensation in Colorado” and presented the results of a study which he 
had recently made of the probable operation of the unemployment compen- 
sation plan in Colorado. He stated that in his opinion industries like the 
steel industry and other heavy industries are likely to make more frequent 
calls on the insurance reserves than industries which produce consumers* 
goods, and some lines of business would benefit at the expense of others. In 
Colorado, about fifty per cent of the total number of employed persons 
would be covered by unemployment compensation and only about twenty- 
nine per cent would have been covered in 1935 due to shifts in industrial 
activity. There are also many unemployed persons who become ineligible 
after exhausting their benefits due to the long duration of their unemploy- 
ment. The largest group of unemployed was the group which was unem- 
ployed for the longest period of time. One large group consisted of coal 
miners in the southern coal fields of the State, wdiose unemployment w'as 
due to a combination of seasonal, cyclical and technological causes. Ac- 
cording to the survey in Colorado, unemployment compensation in that 
State will provide for those unemployed for short, recurrent periods, but 
vrill not provide effectively for those unemployed for long periods of time. 

Mr. Louis R. Lipp, Assistant Superintendent of the Massachusetts Divi- 
sion of Old Age Assistance, described the Old Age Assistance System in 
Massachusetts. The State funds for this purpose are derived largely from 
liquor license fees and racing taxes. The special poll tax w'hich had been 
levied for this purpose has been discontinued. There is a rapidly increasing 
expenditure for old age assistance and no probability of a decrease in the 
number of cases, because the contributions from the National Social Security 
System during the next fifteen years, at least, will be too small to result in a 
reduction in the number of aged persons who will require assistance. The 
Federal Government, however, is now contributing toward the funds for 
this purpose and the burden to be borne by the State should eventually be 
somewhat reduced. 

On December 1, 1936, the membership of the Chapter vras 101, all of 
whom are members of the American Statistical Association. 

The Chicago Chapter. — At a meeting on October 27, 1936, Dr. Joseph 
S. Davis, President of the American Statistical Association and Director of 
the Food Research Institute, Stanford University, lead an open forum dis- 
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cussion of “The Long Term Trend of Farm Prices.” At a meeting on Decem- 
ber 1, Dr. Garfield V. Cox, Professor of Finance at the University of Chicago, 
presented “An Analysis of the Inflation Problem.” Mr. A. T. Kearney of the 
McKinsey Wellington & Company spoke on “What Use is Industry Making 
of Research and Statistics?” at a meeting of the Chapter on January 26, 
1937. 

The Chapter met six times during 1936 with an average attendance of 
64 persons per meeting. At the end of the year there were 103 members in 
good standing of whom 31 are members of the American Statistical As- 
sociation. 

The Cleveland Chapter. — ^Twenty-nine members and guests were present 
at the second meeting of the 1936-37 season for the Business Statistics 
Section held on October 26. Mr. John Love, columnist for the Cleveland 
Press, delivered an address concerning his observations while visiting Russia 
during the past summer. The third meeting took place on November 23, at 
which Mr. William Frew Long, General Manager of Associated Industries 
of Cleveland, was the speaker. His subject dealt with employee-employer 
relations in England and how they differ with the situation in this country. 
Twenty-three members and guests were present. On January 11, the fourth 
meeting was given over to a discussion of the annual meeting of the Associa- 
tion held in Chicago. The Cleveland Chapter was well represented at the 
Chicago meeting. The members who had not attended the Chicago sessions 
were well rewarded for their presence at the luncheon. 

The Business Statistics group of the Cleveland Chapter met five times 
during 1936 with an average attendance of 21 persons. The Annual Meeting 
of the Chapter was held in May. At the end of 1936 there were 35 members 
of the Chapter of whom 18 are members of the American Statistical Associa- 
tion. 

The Connectticut Chapter. — There were five meetings of the Connecti- 
cut Chapter during 1936 with an average attendance of 15 members. At 
the end of the year there were 82 active members in the Chapter. 

The New York District Chapter. — Taking their cue from the inter- 
national “gentlemen’s agreement” of September 25, the various speakers at 
the November 9th dinner meeting of the New York Chapter of the Associa- 
tion discussed divergent phases of the past, present and possibly future 
course of world monetary affairs. The subject was discussed first by Professor 
Edwin A. Kemmerer of Princeton who, with his characteristically clear and 
practical grasp of currency matters, outlined the merits and shortcomings 
of the “gentlemen’s agreement.” In the first place, he stated, it was a definite 
achievement to have the three leading countries. Great Britain, France and 
the United States, actually reach a basis of cooperation. Secondly, it does 
provide a means of settling international clearings. Doctor Kemmerer also 
drew a grain of encouragement from the “declaration of intention” of the 
interested nations to work for a reduction of trade restrictions. At the same 
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time he pointed out that the agreement provided no monetary basis for inter- 
national stabilization, no standard of value in terms of gold or otherwise. 
Further, it covers no definite period of time but represents merely a day-to- 
day arrangement. 

Professor Kemmerer digressed here to review the history of the gold 
standard, pointing out that until the World War it had proved the best 
basis for a sound currency system despite its faults. The system broke down 
badly, however, as a result of the war and for two years after the signing of 
the Armistice. By 1927 most of the leading nations of the world were back 
on the gold standard and the period 1921-1929 was characterized by a 
relatively high degree of price stability. With the decline in commodity 
prices that began in 1929, there began a scramble for gold that culminated 
in the disruption of the leading currency systems. 

Speaking of devaluation. Professor Kemmerer stressed the fact that its 
benefits were temporary for it constituted a wealth-exhausting process. The 
ability to maintain a stable currency, difficult in the face of the political 
temperament today, paid the best dividends in the long run. He concluded 
his remarks, however, with the observation that the “gentlemen^s agree- 
ment,” perhaps only a short step in the right direction, nevertheless sug- 
gested eventual resumption of the gold standard internationally. 

The next speaker, Mr, Robert B. Warren, economist for Case, Pomeroy & 
Company, summarized his approach to the subject under three headings: 
(1) A factual interpretation of the “gentlemen^s agreement” of September 
25 and its supplemental announcement; (2) A description of the ideological 
conflict which in recent years has produced world-wide monetary anarchy; 
(3) A summary of the findings of the British Royal Commission of 1931, 
which attempted to find a rational solution of this conflict. Thus Mr. Warren 
presented “an objective description of contemporary monetary policy, citing 
the MacMillan report as a statement of its ideology, and the British practice 
as the most completely formulated example of that ideology, providing a 
pattern to which other nations appear to be conforming . . . then ... to fit 
the agreement into its place as a significant episode in the evolutionary 
stream of monetary theory and practice.” 

Mr. Warren’s summary of the “gentlemen’s agreement” emphasized the 
fact that it did not represent a stabilization compact but outlined a modus 
operandi for international monetary intercourse, acknowledged that the 
international value of their respective currencies are a matter of mutual 
concern to the interested parties, adopted gold as the international medium 
of exchange, and provided the stabilization or equalization fund as the 
mechanism for carrying on the joint relationship. 

A review of the so-called “ideology of money” cited the ancient conflict 
between the advocates of the theory of money as a repository of value and 
those who considered its primary function as a medium of exchange, that it 
need have no value in itself but should be accepted by society as a creature 
of the State. Bringing the controversy down to modern times, Mr. Warren 
touched upon recent unhappy monetary history and attached great signifi- 
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cance to the conclusions of the MacMillan report as a possible solution to 
the problem. The salient features of the Commission’s report called for the 
use of gold only to meet deficits in the international balance of payments 
and, secondly, that the situation called for a managed currency for domestic 
purposes. The principles thus laid down and followed in their essentials by 
Great Britain with apparently considerable measure of success seem destined 
for wider application under the "gentlemen’s agreement.” 

Striking off on a more pessimistic note, Dr. Walter E. Spahr, Professor 
of Economics at New York University, drew small comfort from the agree- 
ment as indicative of a satisfactory permanent monetary mechanism for the 
United States, either internationally or domestically. Professor Spahr char- 
acterized the “gentlemen’s agreement” as follows: 

(1) It said nothing tangible about currency stabilization and 

(2) It is a rare collection of pious platitudes. I think one could study 
that document till doomsday and not know what the monetary 
policy of the United States is or is to be. 

Further currency tinkering is looked for, with this Administration com- 
mitted to a managed currency and/or commodity dollar. Public apathy in 
failing to bring pressure to bear for a sound currency system is decried by 
Professor Spahr, who further suggests that our immediate task is 

(1) to watch our government constantly in matters involving our cur- 
rency, and to let the government know that it is being watched, in 
the hope that this may have some beneficial effect, and 

(2) to urge that no further steps be taken until an expert, non-partisan 
commission has been appointed to study our money and banking 
problems, and to hold open hearings and to draft model money and 
banking laws. At that time, plans' for international stabilization of 
currencies would receive appropriate consideration. 

The general discussion that followed the regular speeches centered about 
Doctor Gustav Stolper’s pithy remarks concerning the facts and conclusions 
presented by the other speakers. He took issue with Mr. Warren particu- 
larly, attributing the disruption of the international currency situation to the 
vast and economically unsound increase in the world debt, culminating in 
the deflationary spiral set off by the collapse of the Austrian Credit- Anstahlt. 

There seems little doubt that we are watching important monetary history 
in the making. J, Ross Haas, Moody's Investors Service, 

The New York District Chapter held three meetings during 1936 with an 
average attendance of 240. Approximately 675 members of the American 
Statistical Association live in or near New York and under the provision 
of the Chapter’s constitution are members of the Chapter. 

The Philadelphia Chapter. — "Problems of International Currency 
Stabilization” were discussed by the Chapter at the meeting on December 
11, 1936. There were two principal speakers. Dr. Amos Taylor of the Finance 
Division, U. S. Department of Commerce, spoke on "Methods Employed in 
Compiling Data on International Investment”; Mr, Walter Gardner of the 
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Division of Research and Statistics, Board of Governors of the Federal 
Reserve System, spoke on "International Gold Movement.’^ 

There were four meetings of the Chapter during 1936. 

The Pittsburgh Chapter. — The Chapter met on September 24 to hear a 
discussion on the degree of recovery and probable future activity in three 
major lines of business activity. Mr. G. A. Doyle of the Bell Telephone Com- 
pany of Pennsylvania spoke on “Communication;” Mr. David Tynberg of 
Kaufmann's Department Store spoke on “Merchandizing;” and Mr. B. E. 
V. Luty of the American Metal Market sent a paper on “Steel” which was 
read in his absence by Mr. Bervard Nichols of the Bureau of Business Re- 
search, University of Pittsburgh. 

On October 22, luncheon and evening meetings were addressed by Mr. 
Claude E. Robinson who interpreted the Presidential polls conducted by 
various newspapers and magazines. 

The Chapter held ten meetings during 1936 with an average attendance 
of 30 persons. At the end of the year there were 68 members of the Chapter 
of whom 23 are members of the American Statistical Association. 

The San Francisco Chapter. — Dr. M. K. Bennett, Food Research Insti- 
tute, Stanford University, spoke before the San Francisco Chapter on 
November 12, 1936, on “The Measurement of Relative National Standards 
of Living.” A summary of his paper follows: 

Standards of living was defined as the per capita quantum of goods and 
services used by national groups. The countries considered were United 
States, British Isles, German}", France, Italy, Spain, Portugal, Belgium, 
Holland, Switzerland, Denmark, Norway, Sweden, Finland. 

Goods and services for consumption fall into five categories: professional 
services, transport and communication, food, clothing, and shelter. Theoreti- 
cally, measures of relative national standards of living ought to cover each 
of these fields. But specific measures ought not to take account of the most 
basic requirements of life such as the crudest forms of food, shelter, and 
clothing; or of goods and services which are exotic or peculiar and not 
universally desired. 

The practical problem is to find statistical series which together cover all 
fields of standard of living. But none could be found w'hich gave useful in- 
dications of relative national per capita standards of clothing and housing. 
Fourteen series seemed serviceable to cover the other three fields: death 
rates per 1,000 inhabitants (inverted); birth rates (inverted); percentage of 
total occupied population engaged in professional service; percentage of 
population age 5-20 attending elementary and secondary schools; pieces of 
mail per capita handled by postal services; telephone instruments per 1,000 
inhabitants; mileage of telephone and telegraph wire per 100,000 inhabi- 
tants; telegraph messages sent per 1,000 inhabitants; railway locomotives 
per 1,000 inhabitants; motor vehicles per 1,000 inhabitants; raw sugar per 
capita domestically retained; tobacco per capita domestically retained; tea, 
coffee, and cacao domestically retained; citrus fruits and bananas domesti- 
cally retained. 
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It was admitted that none of these indicators could be regarded as pre- 
cisely appropriate or precisely accurate. They were, however, combined 

(а) by a process of ranking and scoring and (b) by a process of conversion to 
index numbers and averaging. The resulting general indexes gave results as 
follows, when group averages were taken as 100 (numbers in parentheses 
representing weighted averages of 14 index numbers for each country): 
United States, 166 (188); British Isles, 135 (122); Denmark, 130 (126); 
Switzerland, 125 (114); Holland, 118 (114); Belgium, 118 (108); Sweden, 
110 (109); Germany, 110 (101); Norway, 107 (102); France, 106 (96); Fin- 
land, 50 (66); Italy, 49 (57); Spain, 48 (51); Portugal, 28 (42). 

In conclusion, it was stated that these general indexes could not be trusted 
as close measures of differences in national standards of living, but that they 
probably sufficed to differentiate between five groups of countries and that 
large differences in the indexes were presumably indicative of large differ- 
ences in standards of living. It was suggested that the method perhaps had 
suflBcient validity to warrant its application to a longer list of countries with 
illuminating results. 

On September 30, at the end of the fiscal year of the Chapter there were 
105 members, of whom 23 are members of the American Statistical Associa- 
tion. The Chapter held five meetings during 1936 with an average attend- 
ance of 36 persons. 

The Washington Statistical Society. — A discussion of “The Business 
Outlook in 1937” was the subject of a meeting of the Washington Chapter 
on December 1, 1936. The speakers were Eric Englund, Bureau of Agri- 
cultural Economics, “The Agricultural Outlook in 1937;” Frank R. Garfield, 
The Board of Governors of the Federal Reserve System, “Industrial Pro- 
duction in 1937;” Emerson Ross, Works Progress Administration, “Public 
Works and Employment;” Woodlief Thomas, Board of Governors of the 
Federal Reserve System, “Credit, Banking and the Capital Markets;” and 
Louis Bean, Department of Agriculture, “Summary of Forecasts.” 

The Chapter met on January 13, 1937, at George Washington University. 
The topic of discussion was “Measuring Unemployment.” The program for 
the evening included three speakers, Mr, Ewan Clague pf the Social Security 
Board presiding. The first speaker on the program, Mr. Howard B. Myers 
of the Works Progress Administration, spoke on the subject of “What We 
Need to Know about Unemployment.” After stressing the limited amount 
of current data on unemployment, he proceeded to outline the information 
essential for an intelligent attack on the problem. Among the mdre im- 
portant items, Mr. Myers listed (1) the number of persons out-of-work and 
their geographical distribution; (2) duration of unemployment; (3) such 
primary characteristics as age, sex, color, education, etc.; (4) employment 
and unemployment histories; (5) previous occupations and present abilities; 

(б) causes of loss of employment; (7) need for training or retraining; (8) 
employment trends and future employment prospects; (9) geographical and 
occupational mobility of the unemployed; (10) resources of unemployed 
persons and their families; (11) incidence of unemployment within family 
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groups; (12) effects of unemployment on individuals and family life. These 
items were offered not as a complete outline of needs, but merely as a start- 
ing point in a survey of needed information. 

Mr. Myers was followed by Mr. John N. Webb, also of the Works Progress 
Administration, who read a paper on “Limitations of the Census Method.” 
Mr. Webb maintained that the census method was adaptable to the enumer- 
ation of comparatively simple phenomena that changed slowly in time, and 
that unemployment was too complex and too dynamic to lend itself to such 
a method. He pointed out that in the absence of a workable and generally 
acceptable definition of unemployment, an unemployment census could not 
be relied upon for an accurate count of the unemployed. Mr. Webb then 
proceeded to demonstrate, using examples drawn from field studies, that 
the census method would not readily provide satisfactory information on 
duration of unemployment, and, in many instances, on the occupations of 
the unemployed and the industries from which they came. In conclusion, 
he suggested that the extensive developments of sampling techniques in 
recent years be applied to the measurement of unemployment until such 
time as a reliable national reporting system is devised. 

The last scheduled speaker of the evening was Mr. Calvert L. Dedrick 
of the Census Bureau. Mr. Dedrick spoke on the “Merits of the Census 
Method.” Mr. Dedrick conceded that an unemployment census would not 
furnish: (1) current data on unemployment; (2) case work details on employ- 
ability; (3) causes of unemployment; or even (4) a scientifically accurate and 
uniform definition for all the unemployed. Such data, he stated, are re- 
quired by those in charge of placement and relief, and they are available, 
to a much larger extent than is usually realized, for the relief population and 
for all persons currently registered with the V. S. Employment Service. 
Although these data are adequate for immediate tasks they do not provide 
a sufficient coverage for long time planning of a social security and relief 
program. Mr. Dedrick pointed out that the principal use of a census of em- 
ployment and unemployment at this time would be to serve as a base line 
for current data and a comprehen.sive inventory of certain major population 
and employment categories. A number of new statistical series are likely to 
result from the administration of the Social Security Act, and these series 
will increase the usefulness of current statistics now secured, if an adequate 
common base is provided by a national census. 

Before the discussion from the floor began, Mr. William E. Stead of the 
U. S. Employment Service spoke on the registration and placement activi- 
ties of his organization and the extent to which it could be depended upon 
to furnish comprehensive unemployment statistics in the future, and Mr. 
Clague stressed the need for data by the Social Security Board on the dura- 
tion of unemployment. 

There were four meetings of the Chapter during 1936 with an average 
attendance of 90 persons. Approximately 359 members of the American 
Statistical Association live in or near Washington and under the provision 
of the Chapter’s Constitution are members of the Chapter. 
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Adams, Marvin, P. 0. Box 105, Los Altos, California 

Baxter, Winthrop S., Assistant Economist, Division of Statistical and Historical 
Research, Bureau of Agricultural Economics, Washington, D. C. 

Beebe, Gilbert W., Research Assistant, The National Committee on Maternal 
Health, Inc., 2 East 103rd Street, New York City 
Benner, Carl F., 2880 Winthrop Road, Shaker Heights, Cleveland, Ohio 
Biehl, Katharine A., Research Assistant, Bureau of Business Research, Federa- 
tion of Social Agencies, 519 Smithfield Street, Pittsburgh, Pennsylvania 
Bloom, Royal F., Research Assistant, University of Minnesota, 307 NMA, 
Minneapolis, Minnesota 

Boyd, K. K., Statistician, Emery Industries, Inc., 4300 Carew Tower, Cincin- 
nati, Ohio 

Bryan, Herbert L., Junior Statistician, New York State Department of Social 
Welfare, State Office Building, 80 Center Street, New York City 
Burgess, Charles P., Security Analyst, Heller, Bruce & Company, 1200 Mills 
Tower, San Francisco, California 

Chamberlain, Thomas Wesley, Yale School of Public Health, New Haven, Con- 
necticut 

Clark, Warren, Security Analyst, Brown Brothers Harriman & Company, 59 
Wall Street, New York City 

Coble, James Arthur, Statistician, Sales Research Department, Standard Oil of 
Indiana, 910 South Michigan Avenue, Chicago, Illinois 
Cornwall, William Leek, Cost Accountant, Broder Canning Company, Ltd., 12 
Front Street, New Westminster, British Columbia 
Cox, Gertrude M., Research Assistant, Statistical Laboratory, Iowa State Col- 
lege, Ames, Iowa 

Cummings, W. Barton, Personal Trust Officer, Chemical Bank & Trust Com- 
pany, 165 Broadway, New York City 

Cutts, Jesse M., Chief, Wholesale Price Division, Bureau of Labor Statistics, 
U. S. Department of Labor, Washington, D. C. 

Dart, Helen M., Associate Social Statistician, Social Security Board, Room 1300, 
211 West Wacker Drive, Chicago, Illinois 
DeLury, Dr. Daniel B., Student, Columbia University, New York City 
Deming, Dr. W. Edwards, Physicist, Bureau of Chemistry and Soils, Fixed 
Nitrogen Research Laboratory, Friendship Post Office, Washington, D. C. 
Droba, Dr. Daniel D., Research Analyst, Division of Social Research, Works 
Progress Administration, 1734 New York Avenue, N. W., Washington, 
D. C. 

Ehrlich, Leonard, Assistant Clerk, Division of Placement and Unemployment 
Insurance, New York State Department of Labor, 342 Madison Avenue, 
New York City 

Feldman, Louis L., Statistical Assistant, American Public Health Association, 
50 West 50th Street, New York City 

FitzGerald, Dr. Norman Dunham, Petroleum Economist, Department of Pe- 
troleum Economics, The Chase National Bank, 18 Pine Street, New York 
City 
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Foley, James H., Jr., Supervisor — Statistics, Providence Public School Depart- 
ment, 20 Summer Street, Providence, Rhode Island 
Foultz, G. Raymond, Statistician, Hamilton Watch Company, Columbia & 
West End Avenues, Lancaster, Pennsylvania 
Franks, J. Russell, Statistician, Bureau of Power & Light, City of Los Angeles, 
c/o J. C. Albert, 1630 North Main Street, Los Angeles, California 
Fuller, Douglas R., Economist and Security Analyst, North American Invest- 
ment Corporation, 2600 Russ Building, San Francisco, California 
Gabler, Dr. Werner K., Director of Research, Gimbel Brothers, Chestnut, Mar- 
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Girshick, Meyer A., Research Assistant in Theoretical Statistics, 509 Fayer- 
weather Hall, Columbia University, New York City 
Golovin, Nicholas E., Research Statistician, R. II. Macy & Company, Inc., New 
York City 

Gordon, Melton M., Junior Clerk, Navy Building, Washington, D. C. 

Gowdy, R. W., Statistician, Mackubin, Legg & Company, Redwood & South 
Streets, Baltimore, Maryland 

Graetz, Adolph H., Statistician, Arnold Bernhard, Investment Counsel, 347 
Madison Avenue, New York City 

Griffin, John I., Graduate Student in Economics, Columbia University, New 
York City 

Gronewald, Robert G., Assistant Statistician, Works Progress Administration, 
1400 G Street, N. W., Washington, D. C. 

Hale, Mark Pendleton, Statistician, Missouri State Children’s Bureau, Jefferson 
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Neuro-Endocrine Research, Worcester State Hospital, Worcester, Massa- 
chusetts 
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National Committee for Mental Hygiene, 50 West 50th Street, Room 822, 
New York City 



PROCEEDINGS 

Ninety-eighth Annual Meeting 

8TEVENB HOTEL, CHICAQO 

PROGRAM 

Monday, December 28, 1936 
— 10:15 A.M. — 

I. Statistics and Econometrics 

(With Econometric Society and Institute of Mathematical Statistics) 
Chairman: Irving Fisher, Yale University 
The General Welfare 
Harold Hotelling, Columbia University 
Some New Indexes of Agricultural Supplies and Carryover 
E. J. Working, University of Illinois 

New Indexes of Stock Prices and Yields and Their Relation to the Theories of 
Capital and Savings 

Charles F. Roos, Cowles Commission for Research in Economics 
Discussion: Louis H. Bean, U. S. Department of Agriculture 

Willard L. Thorp, Dun and Bradstreet, New York City 

II. Construction and Real Property Statistics 

Chairman: Morris A. Copeland, Central Statistical Board 
Problems of Measuring Currently the Volume of Building Construction 
David L. Wickens and Ray R. Foster, National Bureau of Economic 
Research 

Construction Cost and Value Indexes 

Frank R. Garfield, Board of Governors of the Federal Reserve System, 
and William M. Hoad, Central Statistical Board 
The Use of County Records of Deeds and Mortgages to Provide Current Indexes 
of Real Estate Transfers and Changes in Mortgage Status 
Donald Jackson, Bureau of Agricultural Economics, and L. Dunvard 
Badgley, Federal Housing Administration 
The Use of Current Sampling Inquiries to M easure Rents and the Occupancy 
and Vacancy of Property 

Howard G. Brunsman, Federal Housing Administration 

III. Teaching Statistics in Schools of Business 

Chairman: F. Leslie Hayford, General Motors Corporation, New York City 
Developing Judgment in the Use of Statistics 
Theodore J. Kreps, Stanford University 
Notes on Instruction in Business Statistics 
Olin W. Blackett, University of Michigan 
The Teaching of Business Statistics 
Theodore H. Brown, Harvard University 
Discussion; John W. Scoville, Chrysler Corporation, Detroit, Michigan 
Ralph C. Epstein, University of Buffalo 
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Monday, December 28, 1936 
—10:15 a.m.— 

IV. Statistical Requirements of Social Insurance Programs 
(With American Association for Labor Legislation) 

Chairman: Isador Lubin, Bureau of Labor Statistics 
Arthur J. Altmeyer, Social Security Board 
George E. Bigge, Brown University 
Christian E. Jarchow, International Harvester Company 
Discussion: S. M. DuBrul, General Motors Corporation 
Ewan Clague, Social Security Board 
Aryness Joy, Central Statistical Board 
M. B. Givens, New York Department of Labor 

— 12:30 p.M. — 

I. Committee on Census Enumeration Areas 

Chairman: Howard Whipple Green, Cleveland Health Council 
II. Committee on Sociometrics 

Chairman: George A. Lundberg, Bennington College 

—2:30 p.M. — 

I. Contributions to Statistical Technique 
(With Institute of Mathematical Statistics) 

Chairman: A. R. Crathorne, University of Illinois 
Intra-sampling Theory 
Harry C. Carver, University of Michigan 
Efficient Measures of Relative Dispersion 
Nilan Norris, University of Maryland 
Correlation Functions in the Correlation Analysis of Time ISeries 
Herbert E. Jones, Cowles Commission for Research in Economics 
Contribution to the Theory of Multivariate Statistical Analysis 
William G. Madow, ColumVua University 
A New Form of Periodogram Analysis and Comparison with Previous Forms 
(Read by title) 

Dinsmorc Alter, Griffith Observatory 
A General Invariant Criterion of Fit for Lines, Plai%es, and Series Expansion 
Where All Variants Are Subject to Error 
Charles F. Roos, Colorado College 

Use of Scores in an Exact Test of Significance in a Discontinuous Distribution 
H. W. Norton III, Iowa State College 
On the Analysis of Variation in General Death Rates 
Arthur Ollivier, Mississippi State College 

II. Statistics and Marketing Problems 

(With National Association of Marketing Teachers) 

Chairman: Albert Haring, Lehigh University 

Statistical Methods from Other Fields Which Can Be Adapted to Market 
Studies 

Theodore H. Brown, Harvard University 
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Monday, December 28, 1936 
— 2:30 p.M. — 

II. Statistics and Marketing Problems {Continued) 

Highlights of the 19S5 Census of Distribution 
Fred A. Gosnell, U. S. Census of Distribution 
Improved Objective Standards for Regional Sales Performance 
Donald R. G. Cowan, Swift and Company, Chicago 
Uses of Distribution Census Material in Marketing Studies 
Vergil Reed, Bureau of the Census 

III. Use op Statistics in Industrial Corporation Reports 
Chairman: F. Leslie Hayford, General Motors Corporation 
Corporation Statements as the Basis of Investment Policy 

Laurence H. Sloan, Standard Statistics Company, New York City 
Some Inadequacies in Corporation Reports and Suggested Remedies 
Alexander Sachs, The Lehman Corporation, New' York City 
Discussion: Clyde J. Crobaugh, The Survey Corporation 

Ragnar D. Naess, Goldman, Sachs and Company, New York 
City 

IV. Research in Business Cycles 

(With American Economic Association) 

Chairman: W. L. Crum, Harvard University 

Progress Report of the American Statistical Association Committee to Appraise 
the Statistical Evidence of the Causes of the Business Collapse 

W^illford I. King, New York University 
Questions Raised by the Recent Business Collapse and Recovery 
Joseph B. Hubbard, Harvard Business School 
The Notions of ^*Economic Systeyn” Underlying Business Cycle Analysis 
Karl Pribram, The Brookings Institution 
Business Cycle Theories and Their Factual Verification 
G. Haberler, Harvard University 
A Study of Recent Business Experience 
Norman J. Silberling, Stanford University 
Discussion: Irving Fisher, Yale University 

Alvin 11. Hansen, University of Minnesota 

— 8:00 p.M. — 

I. Problems of Managed Currencies 

(With American Economic Association) 

Chairman: W. Randolph Burgess, Federal Reserve Bank of New York 
The Situation of Gold Today in Relation to W arid Currencies 
Alvin H. Hansen, University of Minnesota 
The Existing Mechanisms and Objectives for the Control of Exchange 
Bertil Ohlin, Handelshogskolen, Stockholm 
The Adequacy of Existing Currency Mechanisms under Varying Circum- 
stances 

John H. Williams, Harvard University 
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Monday, December 28, 1936 
— 8:00 p.M. — 

II. Methods of Measuring Cultural Variables 
(With American Sociological Society) 

Chairman: George A. Lundberg, Bennington College 
A Quantitative Analysis of Cultural Diffusion in the United States 
R. V. Bowers, University of Rochester 
Consistency of Recording Statistical Data From Prison Files 
Barkev S. Sanders, Department of Justice 
Methods of Studying the Social Effects of the Depression 
Samuel A. Stouffer, University of Chicago 
Discussion: H. Earl Pemberton, Social Security Board 

III. Round Table on Vital Statistics 

Chairman: Lowell J. Reed, Johns Hopkins University 
A discussion of the problems involved in the intercorrelation of official vital 
statistics and the results of the 1940 population census, with the object 
of making the joint study of these two bodies of material as productive 
as possible. 

IV. Measurement of Public Opinion 

Chairman: Harwood L. Childs, Princeton University 
George B. Gallup and Harold H. Anderson, American Institute of Public 
Opinion 

W. L. Crum, Harvard University 

Louis H. Bean, U. S. Department of Agriculture 

Tuesday, December 29, 1936 
— 9:00 A.M. — 

Annual Business Meeting 

Proposed Amendments to Constitution and By-Laws 
Reports of Committees and Representatives 

— 10:00 A.M. — 

I. Selected Topics in Statistical Economics 
(With American Economic Association) 

Chairman: Henry Schultz, University of Chicago 
A Theory of Loss Leaders 
Theodore 0. Yntema, University of Chicago 
Relation of Price to Quality and to Degree of Competition 
Roswell H. Whitman, R. H. Macy & Company, New York City 
Short Selling and the Stabilization of Stock Prices 
Harry Pelle Hartkemeier, University of Missouri 
Discussion: A. J. Nichol, University of Maryland 

Francis E. McIntyre, Stanford University 
Garfield V. Cox, University of Chicago 
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Tuebdat, Dbcsmbeb 29, 1936 
— 10:00 A.M. — 

II. Statistical Problems in Sample Enumerations 
(With American Farm Economic Association) 

Chairman: G. F. Warren, Cornell University 

Considerations in the Selection of Areas for Sample Agricultural Enumerations 
J. B. Shepard and H. H. Schutz, Bureau of Agricultural Economics 

Methods and Problems of Sampling Presented by the Study of Family Expends 
tures 

Erika H. Schoenberg, National Resources Committee, and 
Mildred Parten, Bureau of Labor Statistics 
Discussion: Alexander St urges, Bureau of Agricultural Economics 
Zellmer R. Pettet, Bureau of the Census 
J. I. Falconer, Ohio State University 
Calvert L. Dedrick, Bureau of the Census 

III. Old Age Insurance 

(With American Association for Labor Legislation) 

Chairman: Meredith B. Givens, New York Department of Labor 

Comparison of the British and American Systems 
J. Douglas Brown, Princeton University 

The Problem of Reserves and a Possible Solution 
M. Albert Linton, Provident Mutual Life Insurance Company, Philadel- 
phia 

Discussion: Edwin E. Witte, University of Wisconsin 

Russell R. Reagh, U. S. Department of the Treasury 

IV. Some Social Trends 

(With American Sociological Society) 

Chairman: Neva R. Deardorff, Welfare Council of New York City 

Population Characteristics Associated with Educational Levels in Chicago 
Richard 0. liang, Central Statistical Board 

Trends in Population Movements in Sweden 
Dorothy S. Thomas, Yale University 

Trends in Women^s Work Since 1900 
Chase G. Woodhouse, Connecticut College for Women 
Discussion: Frank Lorimer, Population Association of America 
Mildred Fairchild, Bryn Mawr College 

V. Problems of Managed Currencies 

(With American Economic Association. Invitational round table for dis- 
cussion of previous papers.) 

Chairman: James W. Bell, Northwestern University 
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Tuesday, December 29, 1936 
—12:30 P.M.— 

Luncheon Meeting 

Chapter Representatives and Directors of the American Statistical Associ- 
ation 

—2:30 P.M.— 

1. Improvement op Personnel in the Technical Services of the Federal 
Government 

(With American Economic Association and American Farm Economic 
Association) 

Chairman: Morris A. Copeland, Central Statistical Board 
A Critique of Federal Personnel Policy as Applied to Professional Social <Sci- 
ence Positions 

William E. Mosher, Syracuse University 
New Opportunities for Economists and Statisticians in Federal Employment 
Leonard D. White, Civil Service Commission 
Government Employment as a Professional Research Career in Economics 
Isador Lubin, Bureau of Labor Statistics 

XL Logical versus Empirical Equations in the Social and Biological 
Sciences 

Chairman: Herbert A. Toops, Ohio State University 
The Logic of Empirical Equations 
George W. Snedecor, Iowa State College 
Physico-Mathematical Methods in Biological and Social Sciences 

N. Rashevsky, University of Chicago 

The Use of the Logical Equation in Epidemic Theory 
Lowell J. Reed, The Johns Hopkins University 
Some Aspects of the Deductive and Empirical Methods in Economics 
Theodore 0. Yntema, University of Chicago 

III. Measurement op Components of the National Income 
(With Conference on Income Research) 

Chairman: Alvin H. Hansen, University of Minnesota 
Problems of Measurement of Labor Income 
Solomon Kuznets, Bureau of Labor Statistics 
Problems in the Measurement of Relative Purchasing Power of Net Farm and 
Net Urban Income 

O. C. Stine, Bureau of Agricultural Economics 

Discussion: Leo Wolman, Columbia University , 

Murray W. Latimer, Railroad Retirement Board 
John D. Black, Harvard University 
Murray R. Benedict, University of California 
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Tubbdat, December 29 , 1936 
— 2:30 p.M. — 

IV. Indicia op Recovery 

(With American Economic Association) 

Chairman: Willford I. King, New York University 

Indicia of Recovery for the United Slates 
Ernest S. Griffith, American University 

Regional Barometers of Recovery 
L. D. H. Weld, McCann-Erickson Inc., New York City 

Indicia of Recovery for England 
Thomas Ballough, University of London 

Indicia of Recovery for Sweden 
James D. Magee, New York University 


— 5:00 p.M. — 

Section Committee Meeting 

Committee on Biometrics and Vital Statistics 

— 6:00 p.M. — 

Dinner Meeting of Fellows of the American Statistical Association 
Chairman: Joseph S. Davis, Food Research Institute 

Introduction of Ncuiy-Eleded Fellows 
W. L. Crum, Harvard University 

The Association and the Statistical Profession 
Edmund E. Day, The Rockefeller Foundation 


— 8:00 p.M. — 

Presidential Addresses 

Chairman: Walter F. Willcox, Cornell University 

Statistics and Social Engineering 
Joseph S. Davis, American Statistical Association 

The Political Interpretation of History 
Arthur N. Holcombe, American Political Science Association 

Business as an Institution 
Henry Fairchild, American Sociological Society 

The Interstate Commerce Worker and Social Security 
Joseph P. Chamberlain, American Association for Labor Legislation 

The Economist in a World of Transition 
Alvin S. Johnson, American Economic Association 
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Wednesday, Decbmbbb 30, 1936 
—9:00 A.M.— 

Annual Business Meeting 
Election of Officers 

—10:00 A.M — 

I. Non-Tbchnical Expository Papers on Mathematical Statistics 
(With the Institute of Mathematical Statistics) 

Chairman: Henry L. Rietz, University of Iowa 
Recent Advances in Mathematical Statistics 
Paul R. Rider, Washington University 
The Analysis of Sets of Correlated Variates 
Harold Hotelling, Columbia University 
Discussion: Allen T. Craig, University of Iowa 
S. S. Wilks, Princeton University 

II. Investigations op Family Expenditures 

Chairman: Horatio M. Pollock, New York State Department of Mental 
Hygiene 

Methods of Analyzing Families by Type with Respect to Consumption 
Day Monroe, Bureau of Home Economics 
The Measurement of Variations in Family Expenditures 
Faith M. Williams, Bureau of Labor Statistics 
Discussion: Hazel Kyrk, University of Chicago 

III. Selected Papers 

Chairman: Aryness Joy, Central Statistical Board 
A Statistical Study of Average and Marginal Cost 
Joel P. Dean, Indiana University 
Methods Used in Strike Statistics 
Florence Peterson, Bureau of Labor Statistics 
A Balance Sheet of the Nation's Economy 

Frank G. Dickinson, University of Illinois, and 
Franzy Eakin, A. E. Staley Manufacturing Company 

IV. Vital Statistics 

Chairman: Halbert L. Dunn, Bureau of the Census 
An Application of Sampling Principles to the Theory of Simple Epidemics 
Lowell J. Reed, The Johns Hopkins University 
Ejfect of Residence Allocation on Death Rates 
Forrest E. Linder, Bureau of the Census 
The Intraindividual and Inter individual Variability of the Basal Metabolism 
in Normal Subjects 
Joseph Berkson, Mayo Clinic 
A Syphilis Morbidity Survey in New York State 
G. H. Ramsey and Jacob Yerushalmy, New York State Department of 
Health 
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Wbdnebdat, December 30, 1936 
— 10:00 A.M. — 

V. Conference on Relief Statistics 

(Open Meeting of Joint Committee on Relief Statistics of American Pub- 
lic Welfare Association and American Statistical Association) 
Chairman: Howard B. Myers, Works Progress Administration 

— 12:30 p.M. — 

Board of Directors 


— 2:30 p.M. — 

I. Research on Causes op Variations in Fertility 
(With Population Association of America) 

Chairman: P. K. Whelpton, Scripps Foundation for Population Research 
Medical Aspects 

Regine Stix, Milbank Memorial Fund 
Economic Aspects 

Faith M. Williams, Bureau of Labor Statistics 
Social-Psychological Aspects 

Leonard S. Cottrell, Jr., Cornell University 
Demographic Aspects 

Harold F. Dorn, U. S. Public Health Service 

IT. Foreign Trade and International Payments 

Chairman: Donald M. Marvin, Royal Bank of Canada 
The Problem of Measuring the Effects of Reciprocal Trade Agreements 
E. Dana Durand, U. S. Tariff Commission 
Statistical Methods in Balance of Payments Estimates 

Amos E. Taylor, Bureau of Foreign and Domestic Commerce 
Discussion: Henry Chalmers, Bureau of Foreign and Domestic Commerce 
Joseph B. Hubbard, Harvard Business School 
Emile Despres, Federal Reserve Bank of New York 
Frank W. Fetter, Haverford College 

III. Programs for the Study of Costs and Prices in American Industries 
(Round Table with Conference on Price Research) 

Chairman: Frederick C. Mills, Columbia University 
Price Research in Textiles 

(Report prepared by a committee of the Conference on Price Research, 
under the chairmanship of S. J. Kennedy) 

Price Research in Steel 

(Report prepared by a committee of the Conference on Price Research, 
under the chairmanship of Samuel S. Stratton) 

Discussion: H. S. Davis, University of Pennsylvania 

Ralph J. Watkins, University of Pittsburgh 
Malcolm Sharp, University of Chicago 
Willard L. Thorp, Dun and Bradstreet 
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WSDNIBSDAT, DECEMBER 30, 1936 
—2:30 P.M.— 

IV. Statistical Methods for Experimental Data 
Chairman: George W. Snedecor, Iowa State College 
An Experiment Planned mth Confounding in Incomplete Blocks 
W. J. Youden, Boyce Thompson Institute for Plant Research 
Correlation Between Mean and Standard Deviation in Field Experiments 
F. R. Immer, University of Minnesota 
The Efficiency in Field Trials of Pseudo-Factorial and Incomplete Random- 
ized Block Methods 

C. H. Goulden, Dominion Rust Research Laboratory and Manitoba Col- 
lege of Agriculture 

The Analysis of Variance and Covariance in N on-orthogonal Data 
S. S. Wilks, Princeton University 

V. Round Table on Unemployment 
(Invitational discussion group) 

Chairman: Ewan Clague, Social Security Board 

—6:00 P.M.— 

Dinner Meetinq: Retrospect and Prospect 

(Joint meeting with the Chicago Chapter of the American Statistical 
Association) 

Chairman: Joseph S. Davis, President, American Statistical Association 
Outlook for 1987 

F. Leslie Hay ford, General Motors Corporation 
Prospect for 1937-41 

Leonard P. Ayres, Cleveland Trust Company 



MINUTES OF THE ANNUAL BUSINESS MEETING 

The American Statistical Association convened for the annual business 
meeting at 9:00 a.m. on Tuesday, December 29, 1936, at the Stevens Hotel 
in Chicago. President Joseph S. Davis presided. 

Reports were received from the following committees and representatives: 
the Joint Advisory Committee on the Census, the Committee on Census 
Enumeration Areas, the Joint Committee on Income Tax Statistics, the 
Committee on Statistics of Institutions for Mental and Physical Disorders, 
the Committee to Appraise the Statistical Evidence of the Causes of the 
1929-1932 Business Collapse, the Committee on Relief Statistics, the Rep- 
resentative on the Business Research Council, the Representative on the 
Joint Committee for the Development of Statistical Applications in Engi- 
neering and Manufacturing, the Representative on the National Confer- 
ence on Nomenclature of Disease, and the Representative on the Sectional 
Committee on Standards for Graphic Presentation.^ 

It was voted to approve for adoption at the next Annual Meeting a series 
of amendments to the Constitution of the Association which, when adopted, 
will make the Constitution read as follows: 

Constitution 
Article I — Name 

This Association shall be denominated the American Statistical Association. 

Article II — Objects 

The objects of the Association shall be to collect, preserve, and diffuse statisti- 
cal information in the different departments of human knowledge. To this end 
it is part of the purpose of this Association to conduct meetings and publish sci- 
on tihe papers, to promote the improvement of statistical data and technique, to 
foster contacts among persons seriously concerned with statistical information, 
problems, and methods, with a view to stimulating research and elevating the 
standards of statistical work, and to encourage the application of statistical sci- 
ence to practical affairs. 

Article III — Membership 

The membership of the Association shall consist of Regular Members, Fellows, 
Honorary Members, and Corporate Members. 

Regular Members shall be persons interested in the objects of the Association, 
elected by vote of the Board of Directors, on nomination of one or more members. 

Fellows shall be statisticians of established reputation, elected by unanimous 
vote of the Committee on Fellows as provided in Article IV. The number of Fel- 
lows shall not exceed one hundred and fifty at any time. 

Persons distinguished in the field of statistics or of public service may be 
elected to honorary membership by unanimous vote of the Board of Directors. 

Corporations and other organizations interested in the objects of the Associ- 
ation may be admitted to corporate membership by vote of the Board of Direc- 
tors. 

* See pp. 202-216. 
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Article IV — Committee on Fellows 

There shall be a Committee on Fellows which shall survey the membership roll 
once each year and announce its election of Fellows, if any, at the Annual Meet- 
ing of the Association. The Committee on Fellows shall consist of five Fellows, 
one of whom shall be appointed by the retiring President at each Annual Meeting 
for a term of five years. Appointments to fill unexpired terms shall be made by 
the President as such vacancies occur. No Fellow may serve on the Committee 
for two full terms in immediate succession. The senior member of the Committee, 
in respect of continuous service, shall serve as its Chairman. 

Article V — Officers 

The officers of the Association shall be a President, a number of Vice-Presi- 
dents, a Secretary, a Treasurer, and an Editor. The duties of the officers shall be 
those usually devolving upon such officers except as may be otherwise provided 
by the By-Laws. 

Each of the Vice-Presidents shall represent a distinct field of statistical inter- 
est. The number and fields of interest of the several Vice-Presidential offices 
shall be fixed in accord with the provisions of the By-Laws. The Vice-Presidents 
shall advise the President and Secretary in the preparation for annual and special 
meetings and in other matters concerning the interests of the groups they re- 
spectively represent in the membership of the Association. In case of the incapac- 
ity of the President to perform the duties of his office on any occasion, the Secre- 
tary shall designate which of the Vice-Presidents shall act as President. 

Article VI — Board of Directors 

There shall be a Board of Directors for the government of the Association con- 
sisting of the President, the Secretary and six elected Directors. The Secretary 
shall call a meeting of the Board of Directors on request of the President or any 
three Directors and shall notify the Directors of such meeting at least seven days 
in advance. Three Directors shall constitute a quorum at any meeting regularly 
convened. 

Article VII — Elections 

The officers of the Association other than the Editor shall be elected each year 
at the Annual Meeting and shall serve until the close of the Annual Meeting at 
which their successors are elected. The Editor shall be appointed by the Board 
of Directors. The six elected Directors shall be elected for terms of three years 
each, two of which terms shall expire at the close of each Annual Meeting. No 
elected Director may serve two terms in immediate succession. The Board of 
Directors shall fill vacancies in any office and in its own membership until the 
next Annual Meeting. 

The President shall appoint a Nominating Committee of three members, the 
personnel of which shall be announced to the membership at least three months 
before the Annual Meeting. At least thirty days before the Annual Meeting the 
Nominating Committee shall report to the membership its nominations of Offi- 
cers and Directors to be elected at the next Annual Meeting. 

Twelve or more Regular Members or Fellows may make nominations for any 
office by submitting a signed petition to the Secretary of the Association not less 
than twenty-four hours before the beginning of the business meeting at which the 
election is scheduled to take place. In case a nomination by petition is made, the 
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Nominating Committee may present to the Annual Meeting the names of one or 
more additional nominees for the same office. 

When but one person has been nominated for a given office, that person may 
be elected at the Annual Meeting by a viva voce vote. If there are two or more 
nominations for the same office, it shall be the duty of the Secretary to announce 
such nominations. In the latter case, the election for this office shall be by secret 
ballot, and the President shall appoint three judges of election who shall count 
the ballots. The judges of election shall decide any questions that may arise as 
to the validity of any ballot, and shall declare the results of the election. The 
candidate who receives a plurality of the votes cast for that office shall be de- 
clared elected. The President shall vote only in case of a tie vote, in which event 
he shall cast the decisive ballot. 

Article VJII — Meetings 

Annual and occasional meetings of the Association shall be held at such times 
and places as the Board of Directors may designate. The President shall have 
direct charge of the general program of such meetings with the assistance and ad- 
vice of the Vice-Presidents and Secretary. 

Article IX — Sections 

The Board of Directors may establish a Section for any field or fields of statis- 
tical specialization when such action promises to advance the objects of the 
Association. For each Section there shall be a Section Committee appointed by 
the Board of Directors or elected by the members affiliated with the Section as 
the Board of Directors may determine. Regular Members and Fellows may 
affiliate themselves with one or more Sections under regulations established by 
the Board of Directors. Each Section shall be empowered to engage in such ac- 
tivities as the Board of Directors may authorize. The Board of Directors may 
combine, divide, or dissolve Sections, or revise their respective fields, whenever 
such action is recommended by the Section Committee or Committees involved 
or by the members at an Annual Meeting. 

Article X — Chapters 

The Board of Directors may establish a Chapter of the Association in any city 
or geographic district w'hen such action promises to advance the objects of the 
Association. The Board of Directors shall formulate requirements concerning 
chapters. It may dissolve any Chapter when such action appears to be in the 
interest of the Association. 

A rticle X / — Resol utions 

No resolution requesting, advocating, commending, or condemning any action 
or proposed action, not arising out of the activities of the Association, shall be 
submitted to the Association for a vote unless the resolution shall first have been 
approved by the Board of Directors of the Association. 

Article XJI — Amendments 

Amendments to this Constitution may be proposed by any member of the 
Association at the Annual Meeting, and if supported by at least one-third of the 
members present and voting shall be submitted to the next Annual Meeting, 
where a two-thirds vote of all members present and voting shall be required for 
adoption. 
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Amendments to the By-Laws of the Association were adopted making 
the By-Laws read as follows: 

Bt-Lawb 

1. At least one month in advance of each Annual Meeting the Secretary shall 
mail to each member of the Association a notice of the time, place and program 
of the meeting. At suitable intervals the Secretary shall publish the Constitution 
and By-Laws and a membership roll. A copy shall be supplied to each member. 

2. Regular Members and Fellows shall pay annual dues of $5.00 payable at 
the beginning of the calendar year. Regular Members and Fellows who choose to 
pay $25.00 or more in any year shall be designated as Contributing Members. 
Corporate Members shall pay dues of $100.00 per annum payable at the beginning 
of the period covered. 

If two members are husband and wife, one of them may elect to pay annual 
dues of $2.00 in which case he shall not receive the publications and notices which 
are sent to other members. 

Upon the written request of any Regular Member or Fellow and the payment 
of $100.00, the Board of Directors may designate such Regular Member or Fel- 
low as a Life Member without altering his previous status except to exempt him 
from payment of annual dues. 

Honorary Members shall not be required to pay annual dues. The Board of 
Directors may, in its discretion, exempt a Regular Member or Fellow from the 
payment of annual dues for such a period as it designates. 

3. Each Corporate Member may designate two representatives. In addition 
to their status as Corporate Representatives, persons so appointed shall enjoy 
all the rights and privileges of individual members. Corporate Representatives 
shall not be required to pay annual dues. 

4. No resolution requesting, advocating, commending, or condemning any 
action or proposed action, not arising out of the activities of the Association, 
shall be submitted to the Association for a vote unless the resolution shall first 
have been approved by the Board of Directors of the Association.* 

5. All funds of the Association shall be deposited with the Treasurer and dis- 
bursements therefrom shall be made by the Treasurer under such regulations as 
the Board of Directors may establish. 

There shall be a Committee on Investments composed of three to five Regular 
Members or Fellows appointed by the Board of Directors to supervise the in- 
vestment and reinvestment of such funds as the Board of Directors may desig- 
nate. The Treasurer shall have authority to purchase securities with the funds 
that the Board of Directors has designated for investment, and to sell such 
securities, but such purchases and sales shall be made only on the written order 
of the majority of the Committee on Investments signed by two members of the 
Committee. * 

The fiscal year shall be the calendar year. The Treasurer shall make a detailed 
financial report to the Board of Directors within thirty days after the end of each 
fiscal year. The Treasurer’s report shall be audited by an Auditing Committee 
appointed by the President before the expiration of his term of office. The re- 
port of the Auditing Committee shall be published with the Treasurer’s report 
in the Journal, 

* When these amendments were presented it was pointed out that upon the adoption of the amend- 
ments to the Constitution, a By-Law specifying the fidds of interest to be rapresenM by the Vioe-Pres- 
idents should be substituted for By-Law 4. 
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6. The Association shall publish a journal under the title Journal of the Ameri-- 
can Siatietical Association and such other publications as may be useful in ad- 
vancing the objects of the Association. The Board of Directors shall appoint five 
Associate Editors to aid the Editor in editing the Journal, 

7. Except as otherwise specified by the Constitution and By-Laws or action 
of the Board of Directors, all committee appointments shall terminate on March 
31 of each year. 

8. The Board of Directors may appoint one or more District Representatives 
to promote the objects of the Association in designated geographic districts or 
regions. 

9. These By-Laws may be amended at any Annual Meeting of the Associa- 
tion by a 1 wo-thirds vote of the members present and voting. 

Walter F. Willcox, presenting the report of the committee to arrange for a 
meeting of the International Statistical Institute in the United States in 
1939 at the time of the centenary meeting of the American Statistical Asso- 
ciation, stated that the F ederal Government's invitation had been extended 
at the recent Athens meeting of the Institute by the U. S. Minister to Greece 
and gladly accepted. He also expressed the hope that arrangements could 
be made for a centennial history of the American Statistical Association, 
which might perhaps be enlarged to cover the history of Federal statistics 
for the 150 years of its history. It was voted to authorize the Board of 
Directors until the next annual meeting to act upon this proposal. 

The business meeting was adjourned until 9:00 a.m., December 30, 1936. 

The business meeting w'as resumed at 9:00 a.m., December 30, 1936, in 
the Stevens Hotel in Chicago. Vice-President F. Leslie Hayford presided. 

The reports of the Secretary-Treasurer were presented in preliminary form 
subject to minor revisions at the end of the fiscal year. The Editor's report 
was presented. 

The report of the Committee on Nominations was presented as follows: 

President: W. Randolph Burgess 

Vice-‘Presidc7i Is : 

Collection and Classification of Data and Administration of Statistical 
Agencies 

Faith M. Williams 

Statistical and Actuarial Methods and Technique, and the Teaching of 
Statistics 

Burton H. Camp 

Facts and Methods Pertaining to Political Science, Sociology, Social 
Welfare Problems, and Vital Statistics 

Samuel A. Stoufper 

Facts and Methods Related to Anthropology, Biometry, Psychology, 
and Education 


Halbert L. Dunn 
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Facts and Methods Bearing upon Economics and Economic Theory 
Alvin H. Hansen 

Facts and Methods Pertaining Primarily to Business 
Donald R. Belcher 

Facts and Methods Pertaining to Financial Institutions 
Casimir a. Sienkiewicz 
Facts and Methods Pertaining to Marketing 
John H. Cover 

Directors: {For terms expiring at the close of the Annual Meeting in 1939.) 
Morris A. Copeland 
Joseph S. Davis 

Secretary-Treasurer: Frederick F. Stephan 

Editor of the Journal: Frederick F. Stephan 

The Secretary was instructed to cast one ballot for the candidates nom- 
inated. The ballot was cast and the nominees were duly elected. 

W. L. Crum reported that the Committee on Fellows had elected the 
following Fellows: Burton H. Camp, Morris A. Copeland, and Paul R. Rider. 

Reports were received from the following committees and representatives: 
the Committee on Labor Statistics, the Committee on an Annual Review 
of Progress in Mathematical Statistics, the Committee on Sociometrics, the 
Committee to Stimulate and Coordinate Research, the Representative on 
the Board of Directors of the National Bureau of Economic Research, the 
Representative on the Conference on National Income and Wealth, and the 
Representatives on the Social Science Research Council.® 

The following resolutions were adopted : 

Resolved that the members of the American Statistical Association deeply 
appreciate the leadership that President Joseph S. Davis has given them dur- 
ing 1936 and record a very hearty vote of thanks to him, and to the Vice- 
Presidents who assisted him, for the very excellent program of this Annual 
Meeting. 

Resolved that the American Statistical Association expresses its gratitude 
and appreciation to Dr. Donald R. G. Cowan, its Representative on the Joint 
Committee on Local Arrangements, and to Professor Garfield V. Qox, Chair- 
man of that Committee, for their great services in making the local arrange- 
ments essential to the success of this Annual Meeting. 

Resolved that the American Statistical Association warmly thanks the 
management and employees of the Stevens Hotel for the comfort and care 
that the members of the Association have enjoyed at this Annual Meeting. 

The meeting was adjourned. 

Frederick F. Stephan, Secretary 

® See pp. 205-216. 



Report of the Secretary 


During 1936 the Secretary’s office has continued to extend the activities 
mentioned in the report for 1935 and has assisted the officers and com- 
mittees in their work. A Bulletin was developed on an experimental basis 
in order to provide a medium for various notices and communications and 
for informal discussion by members of professional problems and As.sociation 
affairs. This Bulletin is not yet filling the place that it is intended to fill, 
but substantial progress has been made toward that goal. 

The year was a very successful one for the Chapters. Their interesting 
meetings are reported in a special section in each issue of the Journal. 
There were 54 Chapter meetings during the year. Representatives from ten 
Chapters met with the Board of Directors at the Annual Meeting in Chicago 
for a discussion of Chapter programs and the relationship of the Association 
to its Chapters. 

The membership of the As.sociation increased during the year by 124 
members. In 1936, 216 new members were elected and 27 former members 
were reinstated. Seventy-eight members were removed from the member- 
.ship list for failure to pay their dues of whom 23 were reinstated before the 
end of the year. Fifty-four members were lost by resignation and ten by 
death. At the end of the year the Board of Directors had approved 21 
applications for membership to begin January 1, 1937. 

The following deaths were recorded during the year: Honorary Members, 
Karl Pearson and Harold Ludwig Westergaard; Fellows, John Cummings, 
Malcolm C. Rorty, I. M. Rubinow, and Kdgar Sydenstricker; and Regular 
Members Florence DuBois, Harkness (L Hard, Richard Wallace Scha- 
backer, and Caroline E. Wilson. 


MEMBERSHIP .STATEMENT, DECEMBER 31, 1936 


Honorary mombera 19 

Corporate members 5 

Fellows: 

Contributing member. . 1 

Life members . 8 

Other Fellows .... .77 86 


Regular members: 

Life members 22 

Other regular members .... 1,743 1,765 


Total membership . .... 1,875 


The number of subscribers increased from 521 at the end of 1935 to 536 
at the end of 1936. 


Frederick F. Stephan, Secretary 
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Beport of the Treasurer 


During 1936 there was a substantial increase in receipts from dues as a 
result of the growth in membership during the year. Expenditures for 
Journal printing were reduced sharply because no Handbook was pub- 
lished in 1936 and because there was a reduction of more than $200 in orders 
from authors for reprints. Exclusive of the purchase and sale of securities, 
cash receipts exceeded cash expenditures by $1,311.35. However, at the end 
of the fiscal year there was an unpaid bill for travel expense amounting to 
$76.55 and the bill for the reprints for the December Journal amounting 
to approximately $165.00 had not been received. Of this excess of receipts 
over expenditures $63.70 is carried forward as the balance in the special 
account for The Rockefeller Foundation grant. 

Investments are shown on the balance sheet at market value at the end 
of the fiscal year with cost figures for comparative purposes. The latter 
figures include the cost of certain shares of stock acquired during 1892 and 
1893, the market value of which on December 31, 1936, was approximately 
$1,000 less than cost. During the year approximately $3,300 was invested 
in addition to the proceeds of securities sold during the year. 

Comparative balance sheets and a statement of receipts and expenditures 
are attached. 

Frederick F. Stephan, Treasurer 
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December 31, 1935 
assets 

Current AssetB and Investments: 

Cash 

Checking account (Amer- 
ican Security and Trust 

Company) $1,994.35 

Savings account (Emi- 
grant Industrial Sav- 
ings Bank) 359.44 

Petty cash 13.86 $ 2,367.65 


Investments 8 , 099 . 00 ' 

Receivables 

Accrued interest $ 16.79 

Accounts receivable 67.50 

Dues receivable, less 

doubtful items 150.00 234.29 


Inventories 

Journal $1,500.00 

Special publications 35.00 1 , 535 . 00 


Furniture and Equipment, less 
depreciation 648 . 1 8 


Total assets 


$12,884.12 


liabilities and surplus 

Current Liabilities: 

Unearned income 

Dues $ 795.91 

Subscriptions 1 , 608 . 00 

Miscellaneous credits. ... 29.33 $ 2,433.24 


Bills payable 0.00 

Special account, The Rocke- 
feller Foundation Grant 0.00 

Life Memberships 1 , 980 . 00 

Corporate Surplus 8 , 470 . 88 


Total liabilities and 

surplus $12,884.12 


December 31, 1936 


$ 13.21 


366.66 

0.00 $ 379.87 


13, 874. 25 t 

$ 26.83 

75.95 

100.00 202.78 


$1,500.00 

35.00 1,535.00 


575.05 


$16,566.95 


$ 912.93 
1,452.50 

3.08 $ 2,368.51 


76.55 

63,70 

2,030.00 

12,028.19 


$16,566.95 


* Market value, December 31, 1935. Coat $9,017.60. 
t Market value, December 31, 1936. Cost $12,893.51. 
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American Statistical Association 
Statement op Receipts, Expenditures, and Cash Balances 

December 31 ^ 1935 to December 31, 1936 


Cash on hand, December 31, 1935: 

Checking account (American Security and Trust 

Company) $ 1 , 994 . 35 

Savings account (Emigrant Industrial Savings Bank) 359 . 44 

Petty Cash 13 . 86 S 2 , 367 . 65 

Net cash receipts, December 31, 1935 to December 31, 

1936: 

General account $19, 381 . 79 

Special account : The Rockefeller Foundation Grant . 7 , 500 .00 26,881.79 


Total $29,249.44 


Net cash expenditures, December 31, 1935 to December 
31, 1936: 

General account $21 , 433 . 27 

Special account : The Rockefeller Foundation Grant . 7 , 436 . 30 $28 , 869 . 57 


Cash on hand, December 31, 1936: 

Checking account (American Security and Trust 

Company) $ 1321 

Savings account (Emigrant Industrial Savings Bank) 366 . 66 379 . 87 


Total $29/249.44 
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Amekican Statistical Association 
Statement op Cash Receipts and Expenditures 

December 31, 1935 to December 31, 1936 


Special Account: 



General 

The Rockefeller 

Total 

Receipts: 

Dues 

Account 

$ 9,646.92 

Foundation 

Grant 

$ 9,646.92 

Subscriptions 

3,039.29 


3,039.29 

Advertising. . . 

356.09 

- 

356.69 

Reprints 

232.30 

— 

232.30 

Journal sales 

245.80 


245.80 

Special publications. . 

36.95 


36.95 

Dividends and interest 

712.42 

- 

712.42 

Other recei])ts .... 

73.24 


73.24 

The Rockefeller Foundation 
Grant.. 

— 

17,500.00 

7,500.00 

Total receipts, exclusive of sale 
of securities 

114, .343. 61 

$7,500.00 

$21,843.61 

Sale of securities 

5,038.18 

— 

5,038.18 

Total receii)t8 

$19,381 .79 

$7,500.1)0 

$26,881.79 

Expenditures: 

Journal: Printing, mailing and 
reprints 

$ 4,610.40 


$ 4,610.40 

Bulletin 

158.81 

1 207.26 

366.07 

Salaries and wages 

6,317.23 

4,905 00 

11,222.23 

Rent 

288.00 

792.00 

1,080.00 

Office supplies, printing and 
mimeographing 

722.62 

170.85 

893.47 

General postage and carriage 

439.27 

65.00 

504.27 

Telephone and Telegraph. . 

100.00 

52.43 

152.43 

Travel expense: Officers . 

— 

817.69 

817.69 

Travel expense: Committees 


282.62 

282.62 

Furniture and equipment. . 

28.35 

— 

28.35 

Old Journals purchased 

42.08 

— 

42.08 

Storage of old Journals. 

125.62 

— 

125.62 

Other expense 

263.58 

143.45 

407.03 

Total expenditures, exclusive 
of purchase of securities. . . 

$13,095.96 

$7,436.30 

$20,532.26 

Purchase of securities 

8,337.31 

— 

8,337.31 

Total expenditures 

$21,433.27 

$7,436.30 

$28,869.57 



Report op the Auditing Committee 


We have examined the balance sheet of the American Statistical Associa- 
tion as of December 31, 1936, verified the cash, and checked the securities 
on hand. We have also examined the statement of receipts and expenditures. 

In our opinion the balance sheet is a correct statement of the financial 
condition of the Association and the receipts and expenditures statements 


are duly supported by accompanying vouchers. 


Spurgeon Bell 


D. C. Elliott 


Report or the Editor 


Volume 31 of the Journal of the American Statistical Association was pub- 
lished in 1936. The customary Proceedings Supplement was incorporated in 
the March issue. The number of pages devoted to the publication of papers 
delivered at the Annual Meeting was almost exactly equal to the average 
over the four preceding volumes, but a larger proportion of these papers 
was published in the June, September, and December numbers. The volume 
totaled 820 pages, 34 pages more than the preceding volume, exclusive of 
the 1935 Handbook, A considerably larger number of pages than usual was 
devoted to reviews. 

The quality of the contents of the volume just completed is due to the 
efforts of the Review Editor, Ralph J. Watkins, to the authors of articles, 
the contributors of notes, the reviewers, and the many members who acted 


as editorial advisers. 


Frederick F. Stephan, Editor 


LIST OF COMMITTEES FOR 1936 

RESEARCH COMMITTEES 

Committee to Stimulate and Coordinate Research 

Meredith B. Givens, Chairman Paul R. Rider 
Morris A. Copeland Winfield W. Riefler 

W. Leonard Crum Thorsten Sellin 

Neva R. Deardorff Casimir A. Sienkiewicz 

Howard W. Green Willard L. Thorp 

Horatio M. Pollock Mary van Kleeck 

(The President, ex officio^ the Secretary and the Chairmen 
of all the Research Committees.) 

Committee on Government Statistics and Information Services^ 
Frederick C. Mills, Chairman Ewan Clague 

M. B. Givens, Executive Secretary J. Frederic Dewhurst 
Donald R. Belcher Bryce M. Stewart 

Murray R. Benedict Samuel A. Stouffer 

William J. Carson Ralph J. Watkins 

Robert E. Chaddock 

* ContinuMl on inwstiTe (tatui poiding piitdiMitioD of nport. 
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Committee on Census Enumeration Areas 


Howard W. Green, Chairman 

Calvert L. Dedrick 

Clarence E. Batschelet 

R. D. McKenzie 

Robert E. Chaddock 

Leon Truesdell 

Neva R. Deardorff 


Committee on Statistics of Delinquents and Criminals 

Thorsten Sellin, Chairman 

Bennet Mead 

Morris Ploscowe, Secretary 

Barkev S. Sanders 

Charles E. Clark 

Edwin H. Sutherland 

G. E. Gehlke 

George Void 

R. R. Lutz 


Joint Committee on Income Tax Statistics {with American Economic Associa- 

tion) 


W. L. Crum, Chairman 

Simon Kuznets 

David Friday 


Committee on Industrial Statistics 


Willard L. Thorp, Chairman 

Joseph B. Hubbard 

Charles A. Bliss 

Leonard Kuvin 

C. R. Chambers 

Howard H. McClure 

Stephen M, DuBrul 

Claudius Murchison 

Committee on Labor Statistics 


Casimir A. Sienkiewicz, Chairman 

Gladys L. Palmer 

Ewan Clague 

Eugene B. Patton 

Carroll R. Daugherty 

William H. Stead 

0. A. Fried 

Sidney W. Wilcox 

Meredith B. Givens 


Committee on Statistics of Institutions for Mental and Physical Disorders 

Horatio M. Pollock, Chairman 

Mary Augusta Clark 

G. W. Baehne 

Emil Frankel 

Frederick W. Brown 

Carl E. McCombs 

Kate H. Claghorn 

David M. Schneider 

Committee on Statistics of Relief and Child Care* 

Neva R. Deardorff, Chairman 

Philip Klein 

F. Stuart Chapin 

David M. Schneider 

Emil Frankel 

Maude E. Stearns 

Ralph G. Hurlin 

Emma W^'inslow 

Maurice J. Karpf 

Helen Witmer 

* Continued ae two oommitteee: the Committee on Rdief Statistim and the Committee on Statie- 

ties of Dei>endent Children in Foeter Care. 
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Committee on Relief Statistics* 

Ralph G. Hurlin, Chairman Frederick F. Stephan 

Neva R. Deardorff Paul Webbink 

Committee on Statistics of Dependent Children in Foster Care 
Neva R. Deardorff, Chairman 


OTHER committees AND REPRESENTATIVES 
Committee on Fellows 

W. L. Crum {For the term expiring December 31, 1936) 

William F. Ogburn {For the term expiring December 31, 1937) 
Emanuel A. Golden weiser {For the term expiring December 31, 1938) 
E. Dana Durand {For the term expiring December 31, 1939) 

Walter A. Shewhart {For the term expiring December 31, 1940) 

Committee on Nominations 

Robert E. Chaddock, Chairman Meredith B. Givens 
Leonard P. Ayres 

Committee on Finance 

Frederick R. Macaulay, Chairman Dean Langmuir 
Willford 1. King 

Committee on Association Policy 

Joseph S. Davis Frederick F. Stephan 

Frederick C. Mills 


Committee to Arrange for a Meeting of the International Statistical Institute 
in the United States in 1939 

Walter F. Willcox, Chairman Haven Emerson 

E. Dana Durand Stuart A. Rice 

(The President and Secretary, ex officio) 


Committee to Appraise the Statistical Evidence of the Causes of the 1939-1932 
Business Collapse 


W. I. King, Chairman 
Seymour L. Andrew 
Leonard P. Ayres 
William A. Berridge 
Robert W. Burgess 
Paul T. Cherington 
John H. Cover 
Garfield V. Cox 
Carroll W. Doten 
George J. Eberle 
J. F. Ebersole 


Ralph C. Epstein 
Alfred T. Falk 
Irving Fisher 
F. Leslie Hayford 
Stanley B. Hunt 
Harry Jerome 
Edwin W. Kemmerer 
Wesley C. Mitchell 
Otto Nathan 
Frank A. Pearson 
Horatio M. Pollock 


John R, Riggleman 
George B. Roberts 
Norman J. Silberling 
Laurence II. Sloan 
Bradford B. Smith 
Carl Snyder ^ 
Ralph J. W^atkins 
Ray B. Westerfield 
Edwin B. Wilson 
Leo Wolman 


* Authorised to act with the Committee on Statistical Forms and Procedures of the American 
Public Welfare Association as a Joint Committee on Relief Statistics. 
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Committee on Biometrics and Vital Statistics 


Lowell J. Reed, Chairman 

Joseph Berkson 

Robert E. Chaddock 

Selwyn D. Collins 

John Collinson 

J. V. DePorte 

Harry H. Laughlin 
Alfred J. Lotka 

Hugo Muench, Jr. 
Richard E. Scammon 
Edgar Sydenstricker^ 

Committee on Sociometrics 


(Jeorge A. Lundberg, Chairman 

F. Stuart Chapin 

Calvert L. Dedrick 

Stuart A. Rice 

Samuel A. Stouffer 
Dorothy S. Thomas 
George B. Void 

Committee on Special Publications 


Frederick F. Stephan, Chairman 
Meredith B. Givens 

Paul R. Rider 

Frank A. Ross 

State Committee for Pennsylvania 


Ewan C'lague, Chairman 

Casimir A. Sienkiewicz 


William J. Carson 

Committee on on Annual Review of Progress in Mathematical Statistics 
Paul Rider, Chairman Samuel S. Wilks 

Rurton JI. (.'amp 

Representative on the Board of Directors of the National Bureau of Economic 
Research 

Winfield W. Riefler 

Representatives on the Joint Advisory Committee on the Census 
Willford I. King (For the term expiring December 31, 1930) 

Paul T. C'lierington (For the term expiring December 31, 1937) 

Robert E. Cliaddoek (For the term expiring December 31, 1938) 

Members of the Social Science Research Council 

Seymour L. Andrew (For the term expiring December 31, 1936) 

Edwin B. Wilson (For the term expiring December 31, 1937) 

William A. Berridge (For the term expiring December 31, 1938) 

Representative on the Council of the American Association for the Advancement 
of Science 
William F. Ogburn 

Representative on the Business Research Council 
Donald R. Belcher 


* Deceased. 
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Representative on the National Conference on Nomenclature of Disease 
George H. Van Buren 

Representative on the Joint Committee for the Development of Statistical Ap- 
plications in Engineering and Manufacturing 
Walter A. Shewhart 

Representative on the Sectional Committee on Standards for Graphic Presenta- 
tion 

A. H. Richardson 

Representative on the Conference on National Wealth and Income 
Aryness Joy 


REPORTS OF COMMITTEES AND REPRESENTATIVES 

REPORT OP THE COMMITTEE ON FELLOWS 

The Committee on Fellows has elected by unanimous vote the following 
Fellows: Burton H. Camp, Morris A. Copeland, and Paul R. Rider. 

W. L. Crum 
William F. Ogburn 
Emanuel A. Goldenweiser 
E. Dana Durand 
Walter A. Shewhart 

REPORT OF THE JOINT ADVISORY COMMITTEE ON THE CENSUS 

The only meeting of the Joint Census Advisory Committee in the year 
1936, was held at Washington on November 13 and 14. All members of the 
Committee were present with the exception of W. F. Ogburn, who had been 
appointed to fill the vacancy created by the resignation of E. E. Day, but 
was in Europe at the time of this meeting. R. E. Chaddock was elected 
temporary chairman. 

The first day of the meeting was devoted mainly to acquainting the Com- 
mittee with the progress and condition of work in the various di\dsions of 
the Bureau. This included a visit to the machine shop and an opportunity 
to see the latest improvements in the Bureau's tabulating and photostating 
equipment. 

Of special interest to the Committee was the report of what ha,d been 
done in regard to estimating population. It will be remembered that at the 
last previous meeting of the Committee, held in November, 1935, a resolu- 
tion was adopted recommending that the Bureau should continue to accept 
the responsibility for making estimates covering individual cities having 
10,000 or more inhabitants, counties or groups of counties, the rural popula- 
tion of states, and the population of cities of 2,500 to 10,000 in each state 
as a group — recommendations which closely followed those previously 
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adopted by the Special Advisory Committee on Vital Statistics in conference 
with representatives of the Population Association of America. It is generally 
recognized that the methods of estimating formerly used can no longer be 
applied. For the country as a whole satisfactory estimates can be made 
on the basis of registered births and deaths and immigration data; and 
fairly satisfactory estimates for states have been made based mainly on 
school enrollment figures. Some progress was being made on estimating for 
cities when the work was interrupted by the loss of three expert assistants 
who, one after the other, left the Bureau to accept more attractive positions 
elsewhere. The Bureau had not found it possible to replace them, and had 
no funds that could be applied to this work. The general conviction was 
that no satisfactory solution of this problem of making estimates is possible 
until there is a quinquennial census of population. 

The following resolutions embody the views and conclusions of the Com- 
mittee: 

Whereas, estimates of population are necessary for the computation of 
birth rates, death rates, and other rates or per capita figures; and 

Whereas, without such rates the annual compilations of data relating to 
births, deaths, prisoners, the insane or mentally diseased in institutions, 
criminal court cases, taxation, public debts, revenues, and expenditures, 
and other compilations which are being made bv the Bureau of the Census 
under authorization of Congress, lose much of their value; and 

Whereas, the Bureau of the Census has always found itself unable to 
make fairly satisfactory estimates for more than six or seven years after the 
last preceding census; 

Be it resolved that the Committee strongly recommends a 5^ear census 
* of population; and also recommends that the Bureau of the Census seek 
sufficient funds to enable it to carry on research and experiments in estimat- 
ing population with a view to devising methods more satisfactory than any 
hitherto used. 

The Director of the Census outlined the plans that were being made for 
taking the Sixteenth Decennial Census in 1940 and submitted the tentative 
draft of a bill prepared within the Bureau covering that census and providing 
also for a quinquennial census of business and a quinquennial (or possibly 
biennial) census of manufactures, with annual compilations of data bridging 
the intervals between censuses. After some discussion the Committee con- 
cluded that they could not do better than to reaffirm the resolution adopted 
at the previous meeting of the Committee, wiiich is as follows: 

Resolved that the Committee favors a quinquennial census covering 
population, agriculture, and such other related subjects as it may be desir- 
able to include, scheduled for the years ending in “0” and “5^’; also a quin- 
quennial census of manufactures, mines and quarries, power units, com- 
munication, transportation agencies, trade, and services for the years ending 
in "2” and also the plan of making such annual compilations as will 
preserve the continuity of the data obtained in the quinquennial censuses 
and administer to the needs of other governmental and private agencies by 
the more frequent reporting of some of the basic data. 

The Director stressed the importance of making adequate preparations 
for the decennial census of 1940 and of beginning the preparations without 



204 


American Statistical Association* 


delay, stating that in the past they were not begun early enough, the result 
being that the Bureau found itself not fully prepared when the date of the 
census arrived. In that connection he asked the Committee for an expression 
of views regarding the project for a census of unemployment to be taken 
this coming year. The prevailing opinion was that such a census was not to 
be recommended, that it would not yield data of any practical value in 
relation to unemployment relief, and that owing to the difficulty and un- 
certainty in defining unemployment the data secured would be at variance 
with other measures of unemployment and would therefore result in a new 
source of confusion. The information really needed, it was contended, could 
best be secured in connection with a census of population containing detailed 
data regarding occupations and employment status. The Committee realiz- 
ing that information of this kind was needed for relief work and in carrying 
out the social security legislation, believed that it should be included in the 
population schedule of 1940, but felt that any special census of population 
taken before that time would seriously interfere with or forestall the regular 
decennial census. The views of the Committee were summarized in the fol- 
lowing resolution: 

Whereas, various undertakings by Federal, state, and local governments 
in the fields of unemployment relief and social security demand detailed 
data concerning occupations and employment status obtainable only in con- 
nection with a census of population; and 

Whereas, a census of population taken prior to 1940 would seriously 
interfere with, even if it dia not preclude the taking of the regular decennial 
census of 1940; and 

Whereas, this Committee believes that a census of unemployment would 
not yield any data of practical use; 

Be it resolved that this Committee is of the opinion that additional data 
needed in relation to occupations and employment should be included in 
the decennial census of 1940; and that no census of unemployment or of 
population and unemployment should be undertaken prior to the regular 
decennial census. 

The Committee was introduced to the new Chief Statistician for Financial 
Statistics of Cities, C. E. Rightor, who outlined briefly the situation in that 
branch of the Bureau^s work. There was not time for anything like adequate 
consideration of this subject, but the Committee without hesitation adopted 
a resolution recommending that the collection of financial statistics for 
cities be extended to cover, as it did formerly, all cities of over 30,000; and 
that the collection of financial statistics of states, discontinued in 1933, be 
resumed, 

Robert E, Chaddock,] 

Temporary Chairman Representing the American 
Paul T. Cherington Statistical Association 
WiLLPORD 1. King 

George E. Barnett 1 Representing the American 
Leo Wolman / Economic Association 
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REPORT OP THE COMMITTEE ON AN ANNUAL REVIEW OF 
PROGRESS IN MATHEMATICAL STATISTICS 

The chairman of the committee was in London during the year 1935- 
1936 and was authorized to confer with Dr. J. O. Irwin who edits the annual 
survey of “Recent Advances in Mathematical Statistics” for the Royal 
Statistical Society, and to endeavor to arrange for cooperation between 
that Society and the American Statistical Association in the preparation of 
a joint review. For a time it seemed that such a review would be favored by 
the Royal Statistical Society, but the final decision was against it, at least 
for the present. 

The Royal Statistical Society however would apparently be willing to 
consider a joint scheme for preparing short abstracts of papers, contributed 
as far as possible by authors them.selves, subject to editorial supervision. 

The committee is considering further what is best to be done under the 
circumstances, and can report progress. 

Paul R. Rider, Chairman 


REPORT OF THE COMMITTEE TO APPRAISE THE STATISTICAL EVIDENCE OF 
THE CAUSES OF THE 1929-1932 BUSINESS COLLAPSE 


On May 16, 1936, the Board of Directors of the American Statistical As- 
sociation authorized the formation of a Committee to Appraise the Sta- 
tistical Evidence of the Causes of the 1929-1932 Business Collapse. This 
Committee was constituted because of the feeling on the part of some mem- 
bers of the Board that, at the present time, a considerable number of 
statistical facts relating to the causes of depression have been so thoroughly 
established that they are accepted by a large majority of leading members 
of the statistical fraternity. It was felt that, if this condition .should prove to 
be true, a public service might be rendered by ascertaining just what sta- 
ti.stical evidence is so accepted. With this end in view, a committee consist- 
ing of the following members was appointed: 


WiLLFORD I. Kino, 
Chairman 

Seymour L. Andrew^ 
Leonard P. Ayres 
William A. Berridoe 
Robert W. Burgess 
Paul T. Cherington 
John H. Cover 
Garfield V. Cox 
Carroll W. Doten 
George J. Eberle 


J. F. Ebersole 
Ralph C. Epstein 
Alfred T. Falk 
Irving Fisher 
F. Leslie Hayford 
Stanley B. Hunt 
Harry Jerome 
Edwin W. Kemmerer 
Wesley C. Mitchell 
Otto Nathan 
Frank A. Pearson 


Hor.vtio M. Pollock 
John R. Riggleman 
George B. Roberts 
Norman J. Silberling 
Laurence H. Sloan 
Bradford B. Smith 
Carl Snyder 
Ralph J. Watkins 
Ray B. Westerfield 
F iDWTN B. Wilson 
Leo Wolman 
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The present speaker was designated as Chairman of the Committee. 
The Committee was purposely made large in order to make it as repre- 
sentative as feasible of the statistical opinion of those members of the 
Association especially interested in questions relating to the business cycle. 

Because of the size of the Committee, it did not seem feasible to make 
progress at a meeting unless steps could first be taken to clear the ground 
and determine what points of agreement existed and what differences were 
in need of discussion. As a preliminary measure, therefore, the Chairman 
sent out to the members of the Committee 18 specific propositions. Each 
one of these propositions was accompanied by charts, tables, or both, be- 
lieved to assist materially in establishing the validity of the proposition. It 
was, of course, assumed that the members of the Committee would view the 
statistical evidence presented in the light of their knowledge of other sta- 
tistical evidence and other events in general. 

Each member of the Committee was requested to vote in one of three 
ways: 

1. That the statistical evidence is adequate to establish the validity of 
the proposition. 

2. That the validity of the proposition would be established, provided 
the proposition were amended in a way specified by the voter. 

3. That the statistical evidence is not sufficient to establish the validity 
of the proposition. Each voter was asked to state his reasons for 
believing the evidence was insufficient. 

As might be expected, considerable delay was experienced in securing 
returns from the members of the Committee. Up to the present time, 20 
members have sent in their votes. On a few of the propositions, only 19 
voted. 

The propositions and the votes, as recorded by those voting up to the 
present time, were presented at a joint meeting of the American Economic 
Association, in the Ballroom of the Hotel Stevens, Chicago, on December 
28th. 

At a later date, it is expected that a complete report may be made to the 
Directors of the American Statistical Association. 

WiLLFORD I. King, Chairman 


REPORT OP THE COMMITTEE ON CENSUS ENUMERATION AI^AS 

The Committee on Census Enumeration Areas has been able to interest 
people in almost all the cities of a quarter of a million or more inhabitants 
in census tracts to the extent of preparing the necessary census tract maps 
for the approval of the Bureau of the Census. Practically all of these cities 
either have obtained official approval for their census tracts or are in the 
process of revising their maps so that approval may be gained. 

The manual prepared by the Chairman of the Committee and Doctor 
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Leon E. Truesdell, committee member has aided people in various cities in 
preparing census tract maps and street indexes. The edition is entirely ex- 
hausted and the manual is in process of being rewritten for publication. 

The Committee held a luncheon meeting Monday, December 28, 1936, to 
which were invited representatives of census tract cities all over the United 
States. Forty-two people were present. Representatives came from as far 
north as Duluth and as far south as New Orleans, and from San Francisco 
and New Haven. 

The problems with which the Committee is still faced were discussed. 
These problems may be summarized as: 

1. Creation of a broader use of census tract data within each census tract 
city: use by more organizations and in more different ways 

(a) By making census tract maps 

(b) By preparing and publishing a useable street index by which social 
and business data may be readily allocated to census tracts 

(c) By demonstrating a variety of possible local uses 

2. Make definite recommendations relative to those table forms used in 
1930 which have been found to be most useful, and those least useful 
from the standpoint of local community interests with a view to design- 
ing such forms for 1940 which will be most useable. 

These problems are not yet solved but progress is being made towards 
their solutions. 

It is believed valuable to continue the activities of this Committee for 
the promotion of the census tract idea both in new' census tract cities and in 
those that have census tracts but have not taken full advantage of this 
‘^statistical tool ” 

Howard Whipple Green, Chairman 

C. E. Batschelet 

Robert E. Chaddock 

Neva R. Deardorff 

Calvert L. Dedrick 

R. D. McKenzie 

Leon E. Truesdell 


REPORT OF JOINT COMMIITEE ON INCOME TAX STATISTICS 

The Committee comprised Professors Ebersole, Epstein and Haig for the 
American Economic Association and Crum, Friday and Kuznets for the 
American Statistical Association. After some exchange of ideas by corre- 
spondence in the early part of the year 1936, the committee came together 
for a general meeting at Columbia University on March 10. All members 
were present except Professor Ebersole and there were in addition Mr. 
Stephan, Secretary of the American Statistical Association and Dr. Director 
representing the Treasury Department. The Committee elected Crum chair- 
man and undertook to discuss the various points, chiefly with reference to 
proposed changes in personal and corporation income tax forms, which had 
been under consideration by correspondence. As a result of the delibera- 
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tions, a memorandum of recommendations was agreed upon by the Com- 
mittee and was submitted to Treasury officials. It is my belief that the 
changes recommended have largely been adopted by the Treasury. 

No other meeting has been held since that of March 10, but that meeting 
authorized a sub-committee to give attention to the question of defining net 
income. This sub-committee, as a result of correspondence running through 
April and May, arrived at a recommendation as to such definition. Indi- 
vidual members of the Committee have at times consulted with Treasury 
officials on other matters relating to the interests of the Committee, but no 
further committee action was taken during the year. 

I recommend that the Committee be continued for the coming year. 

W. L. Crum, Chairman 

REPORT OF the COMMITTEE ON INDUSTRIAL STATISTICS 

The Committee on Industrial Statistics held its first meeting on Novem- 
ber 11, 1936. The Committee feels that the immediate emergency has 
passed, so far as further serious curtailment of industrial statistics is con- 
cerned. However, it believes that the American Statistical Association should 
be vitally concerned with the improvement of the quality and quantity of 
industrial statistics. The Committee is therefore developing a long-run pro- 
gram to this end. 

Willard L. Thorp, Chairman 


REPORT OF THE COMMITTEE ON RELIEF STATISTICS 

The committee appointed by the Directors of the Association at the be- 
ginning of this year to exert such influence as it might toward improvement 
of relief statistics found in the Committee on llecords and Statistics of the 
American Public Welfare Association another committee primarily inter- 
ested in the problems of adequate statistical record of governmental relief 
operations. For several months the two committees worked in close coopera- 
tion. Later, with the consent of the two Associations, these committees de- 
cided to act as one on all matters within the scope of the assignment to this 
Association's committee, and adopted the designation, Joint Committee on 
Relief Statistics of the American Public W'elfare Association and the Ameri- 
can Statistical Association. This report is therefore submitted for and signed 
by the members of the joint committee. 

The committee has met frequently during the year for general discussion 
and for planning specific activities. At the request of the Executive Director 
of the Social Security Board, it has acted as an official advisory committee 
to the Division of Public Assistance Statistics of the Board's Bureau of Re- 
search and Statistics. In this capacity it has advised on the general program 
of this Division and on the plans for monthly and annual statistics which 
it is collecting from state departments administering relief to the aged, the 
blind, and dependent children, under the public assistance provision of the 
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Social Security Act. At the request of the Division of Social Research of the 
Works Progress Administration, a sub-committee, consisting of Messrs. 
Webbink, Stephan, and Dr. Jeter, has been designated to advise that office 
concerning its new sample series of current relief statistics for rural and 
town areas. The committee is also represented by three members, Messrs. 
Hurlin, Welibink, and Stephan, on an Advisory Committee appointed 
jointly by the Works Progress Administration and the Social Security 
Board to supervise the collection from states of statistics of general relief 
administered through public offices. 

The committee finds serious lack of integration in the statistical plans 
of numerous agencies of the federal government which are now responsible 
for the preparation of relief statistics and believes that steps should be taken 
to correlate the statistics which arc being jiroduced and to extend the re- 
porting of statistics at several points at which there is now a dearth of in- 
formation. 

With the recent growth of relief operations, the number of persons en- 
gaged primarily in the compilation and analysis of relief statistics in federal, 
state, and city relief administrations has greatly increased. The committee 
has felt that an important service might be performed by providing means of 
exchange of information among these i)ersons and others particularly con- 
cerned with the preparation and use of relief statistics. To this end two 
conferences for discussion of the problems of relief statistics were held 
during the year under the direction of the committee, one at Atlantic City 
in June in connection with the annual meeting of the National Confer- 
ence of Social Work, the other in Washington. D. C., on December 12 in 
connection with meetings of the American Public Welfare Association. 
Both meetings were largely attended. A third such conference is to be held 
as part of the current annual meeting of this Association. Another activity 
of the committee has been the publication of an informal occasional bulletin, 
entitled ^Tlulletin of Information for Relief ^Statisticians.^' Prepared with the 
assistance of the Department of Statistics of the Russell Sage Foundation, 
four numbers of this bulletin were issued during the latter half of the year 
to a mailing list now including about 350 names and consisting primarily of 
persons working in the field of relief statistics or administrators of relief 
agencies. 

The committee sees opportunity for further useful work along these lines 
and recommends that it be continued as a joint committee of the two Associ- 
ations. 

Ralph G. Hurlin, Chairman 
Paul Webbink, Secretary 
Neva R. Deardorfp 
Kmil Frankel 
Harry Greenstein 
Helen R. Jeter 
Howard B. Myers 
Frederick F. Stephan 
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REPORT OF THE COMMITTEE ON STATISTICS OF DELINQUENTS 
AND CRIMINALS 

The plan drafted last year for the development of a manual of uniform 
record-keeping and reporting of statistical data by judicial and penal 
agencies can progress no further until financial aid is available. A bibliogra- 
phy of the American literature on the theories, organization and function 
of criminal statistics is being prepared and an experiment is being made on 
the basis of Pennsylvania sources in developing an analytical index of the 
content of the tabulations in official series of state judicial and penal statis- 
tics. If this experiment proves successful, the report may serve as a model 
for similar indexes to the statistics of other states. 

Thorsten Sellin, Chairman 


REPORT OF THE COMMITTEE ON STATISTICS OF INSTITUTIONS FOR 
PHYSICAL AND MENTAL DISORDERS 

During the past year your Committee has devoted its effort chiefly to 
cooperation with the American Hospital Association in the development of 
uniform statistics of general hospitals and out-patient services. Through con- 
ferences of representatives of several national organizations, including mem- 
bers of your Committee, the present status of the field has been surveyed 
and a beginning has been made in planning for such statistics. It is expected 
that in the coming year uniform definitions and statistical schedules will be 
devised which will meet the requirements of all agencies concerned. It is the 
opinion of your Committee that such statistical schedules should be adapted 
primarily for use by the U. S. Bureau of the Census, and the Committee will 
therefore work toward that end. 

Your Committee has further considered the manual on hospital statistics 
adopted last year by the New York State Department of Social Welfare. 
The experience gained in the use of this manual will be of great service in the 
development of nationwide statistics of these institutions. 

Through the effort of Frederick W. Brown, a member of your Committee 
who serves as a consultant to the Census Bureau, several noteworthy im- 
provements have been made in the collection and compilation of statistics 
of institutions for mental defectives and epileptics. In general these improve- 
ments provide for the inclusion of more detailed data and for the^separation 
of statistics of mental defectives from those of epileptics, both in the sched- 
ules as sent to institutions and the published reports. These changes have 
been approved by the Bureau of the Census and will be incorporated in the 
1937 schedules. 

Miss Mary Augusta Clark, a member of your Committee, submitted to 
the December meeting of the Committee a special report on clinic and dis- 
pensary statistics. This report makes a substantial contribution to the uni- 
form system for which your Committee is working. 
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The Committee wishes to call the attention of the Association to the 
importance of encouraging the national Social Security Board to utilize its 
broad powers, to promote the establishment in each state and in the appro- 
priate state department, of a statistical bureau which may gather and col- 
late the great body of statistical information which will be developed out 
of the administration and operation of the Social Security Act. In the Com- 
mittee's view, it would be extremely unfortunate if this great opportunity to 
establish a satisfactory statistical base for child care, old age assistance, in- 
stitutional and other relief services should be missed. The Committee is con- 
vinced that the development on a national scale of satisfactory statistics in 
the social welfare field demands the establishment in each state of a com- 
petently directed, properly financed statistical bureau. 

Your Committee wishes to call attention to the desirability of further 
realignment of the committees of the Association so that their activities may 
parallel more closely the administrative grouping of agencies and special 
services as set up by the federal government. 

Your Committe again wishes to express its appreciation of the coopera- 
tive spirit continuously manifested by the officers of the Federal Census 
Bureau, and to commend the excellent work done by such Bureau in the col- 
lection and publication of institution statistics. 

George W. Baehne 
Frederick W, Brown 
Kate H. Claqhorn 
Mary Augusta Clark 
Emil Frankel 
Carl E. McCombs 
David M. Schneider 
Horatio M. Pollock, Chairman 


COMMITTEE TO STIMULATE AND COORDINATE RESEARCH 

The Committee has serv^ed as a conference and clearance group for the 
various research committee chairmen, and has served as an advisory com- 
mittee to the Board of Directors during the past year. The annual reports 
of the various committees are now under review and a report and recom- 
mendations concerning research committee activities and personnel will be 
submitted to the Board at its March meeting. The Committee has held two 
meetings during the year. 

A composite statement of research committee functions is being prepared 
for the Board. The possibility of Association activity in the field of civil 
judicial statistics is under consideration. 


Meredith B. Givens, Chairman 
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REPORT OP THE REPRESENTATIVE ON THE JOINT COMMITTEE FOR THE 
DEVELOPMENT OF STATISTICAL APPLICATIONS IN 
ENGINEERING AND MANUFACTURING 

During 1936 the committee has continued to act as a clearing house for 
information for engineers, manufacturers, and industrialists, on the one 
hand, and for those statisticians who wish to keep in touch with industrial 
problems on the other. Such service has been rendered not only to engineers 
and scientists in this country but also to committees and representatives 
of societies in other countries, particularly in the field of national and inter- 
national standardization. 

Eight types of problems have predominated this year. Six of these were 
the same as those listed in last year’s report. The two new ones are: (a) fixing 
the meaning of, and methods for specifying, the accuracy and precision of 
methods of measurement, and (b) interpreting tests for significant differ- 
ences. 

Representatives of the committee, through the cooperation of the secre- 
tary of the American Statistical Association, have secured reports of work 
in similar fields in Russia, Poland, and England which have since appeared 
in the journal of the Association. When called upon, representatives of the 
committee have taken part in the discussion of applications of statistics at 
the meetings of certain engineering and management societies and at the 
meeting of the World Power Conference held in Washington this year. 

Because of the rapidly developing appreciation of the usefulness of statis- 
tical methods in industry" and manufacturing and the ac(ionipanying increase 
in requests for the services of the committee, it has been recommended to 
the sponsor bodies that certain other societies be invited to appoint repre- 
sentatives on this committee so as to cover in a more representative way 
the whole field described in the title of the committee. 

W. A. Shewhart 


REPORT OF THE REPRESENTATIVE ON THE BOARD OF DIRECTORS OF 
THE NATIONAL BUREAU OF ECONOMIC RESEARCH, INC. 

During 1936, the National Bureau of Economic Research published the 
following works : 

Volumes 

30 Ebb and Flow in Trade Unionism^ by Leo Wolman 

31 Prices in Recession and Recovery, by Frederick C. Mills 

Bulletins 

59 Income Originating in Nine Basic Industries, 1919-1934, by Simon 

Kuznets 

60 Measures of Capital Consumption, 1919-1933, by Solomon Fabricant 

61 Production During the American Business Cycle of 1927-1933, by 

Wesley C. Mitchell and A. F. Burns 

62 Revaluations of Fixed Assets, 1925-1934, by Solomon Fabricant 

63 The Recovery in Wages and Employment, oy Leo Wolman 
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In addition, the Bureau has sought to develop the programs of coopera- 
tive research inaugurated last year. Six programs are now under way as fol- 
lows: 

1. National Income. The papers on various aspects of the measurement of 
national income presented at these meetings were prepared at the request 
of the Conference on National Income and National Wealth of which 
Simon Kuznets is Chairman. 

2 Prices. The Conference on Prices, of which Frederick C Mills is Chair- 
man, has been active in forming committees in the textile, oil, steel, coal, 
and automobile industries. 

3 Real Estate Financing. The project on Real Estate Financing under 
David Wickens has made great progress. 

4. Reemployment. A WPA investigation of reemployment opportunities and 
recent changes in industrial technique is being carried forward with the 
cooperation of the National Bureau under the leadership of Harry 
Jerome. 

5. Financial Research. At the request of the Committee on Nationwide Re- 
search of the Reserve City Bankers Association, the National Bureau 
has appointed an Exploratory Committee on Financial Research with 
Winfiel<l Riefler and Ralph Young as Chairman and Secretary respec- 
tively. This Committee has prepared an inventory of financial research 
now under way and a report recommending a five-year program of co- 
operative research in this field. 

6. Agriculture. An agreement has been made with the U. S. Bureau of Agri- 
cultural Economics for a cooperative study of changes in the balance be- 
tween agriculture and industry. 

The National Bureau has acquired Hillside, an eight-acre property at 
Iliverdale-on-the-H\ulson. As soon as funds are raised to furnish and equip 
this property, it will be used as a center for the further development of the 
cooperative program. 

Publications of the National Bureau may now' be obtained through a new 
form of subscription. One payment of $5.00 per year entitles the subscriber 
to all bulletins published by the Bureau and to a discount of 33j per cent on 
all National Bureau book.s. 

Winfield W. Riefler 


REPORT OF THE REPRESENTATIVE ON THE NATIONAL CONFERENCE 
ON NOMENCLATURE OF DISEASE 

Distribution of the N omenclntnre increased more rapidly during the year 
1036 than in any previous year. There are now 270 hospitals knowm to be 
using it — an increase of 100 during the year. There is still an unknow'n num- 
ber of others more or less acquainted wdth the Nomenclature, or actually 
using it without our knowdedge. The bed capacity of the knowm users is now* 
W'ell over 170,000. The Nomenclature a year ago was being used in all the 
mental hospitals in Massachusetts; this year the same thing has happened 
in Newr York State. 

The increasing amount of consultation with hospitals and physicians re- 
garding the use of the Nomenclature, and the addition of new terms, or 
changes in old ones reflects an increasing interest in the Nomenclature and its 
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increasing influence upon medical thought in the practical every day ques- 
tions of diagnosing diseases. The experience of the National Conference has 
shown how necessary such an educational campaign has been. On the 
average, about 50 per cent of the diseases which cause death have been in- 
correctly named, even when the diagnosis was, or might have been, per- 
fectly clear in the doctor’s mind. Such confusion is caused by the use of am- 
biguous and obscure terms, so that medical statistics on some of the most 
important diseases are almost valueless to the physician. As a result of the 
work of the National Conference, this confusion is being gradually replaced 
by accuracy and clarity. 

The work of the National Conference during the past year was supported 
financially by the Commonwealth Fund, the Carnegie Corporation, and the 
Metropolitan Life Insurance Company. About fifty hospitals became mem- 
bers of the National Conference and contributed in fees from $10.00 to 
$50.00 each. 

I recommend that the American Statistical Association continue to have a 
representative on the National Conference. 

George H. Van Buren 


REPORT OF REPRESENTATIVES ON THE SOCIAL SCIENCE 
RESEARCH COUNCIL 

The Council has pursued during the past year two broadly distinguishable 
lines of activity. The one involves financing by the Council. It places en- 
tirely in the hands of the Council the means of securing results, but is neces- 
sarily limited in scope and character to the Council’s ability to raise funds. 
The other involves no financing by the Council. It gives freer rein to Council 
planning and initiative, but depends for results on voluntary cooperation 
of other agencies and individuals. 

Activities financed by the Council during 1935-36: 

in the development of research personnel — 

1) eight predoctoral fellowships, open to candidates entering on graduate 
study, in the amount of $12,200; seven renewals and eight new appoint- 
ments for 1936-37; and continuation of awards for 1937-38. 

2) twenty-four predoctoral field fellowships, open to candidates having 
completed all requirements for the doctor’s degree except the disserta- 
tion, in the amount of $39,700; ten appointments for 1936-37; and con- 
tinuation of awards for 1937-38. 

3} thirteen postdoctoral fellowships in the amount of $40,500; one renewal 
and eleven new appointments for 1936-37; and continuation of awards 
for 1937-38. 

4) special graduate training courses in agricultural economics and rural 
sociology (Washington, D. C.) with course enrollments numbering 
ninety-one; and continuation during 1936-1937. 

in improvement and dissemination of research materials — 

5) preparation of a Manual on Methods of Reproducing Research Materials 
(in press). 

in promotion of research projects — 

6} completion of a study of population redistribution in the United States, 
published in one volume and four monographs. 
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7) final revision of a study of the measurement and growth of capital in 
the post-war period, and prosecution of a study of real estate financing — 
sections of a broad study of banking and creait in relation to economic 
stability. 

8) initiation of studies related to social security legislation — 

a) agencies and personnel in the field 

b) Federal relief experience during the depression: description of de- 
velopment of policies and analysis of effects 

c) unemployment relief practices and policies in the State of New 
Jersey 

d) veteran's pensions in relation to old age security programs 

e) financial experience of governmental old age pension systems in 
other countries 

f) coordination of administration of the social insurances in other 
countries 

g) composition of the labor market; supply, character, distribution, 
recent changes, and seasonal and cyclical nuctuations. 

h) regional labor markets 

i) recording and analysis of administrative policies and practices of the 
Federal Social Security Board 

B administration of public employment offices 
administration of unemployment insurance 

1) administration of old age assistance 

m) Federal-State administrative relations 

n) administration of grants-tn-aid to local authorities in England 

9) continuation of study of the Works Progress Administration and related 
programs 

10) completion of study of the “label” codes under the National Recovery 
Act 

11) forty-eight grants-in-aid to scholars of proved competence to assist in 
the completion of research of special significance, in the amount of 
$22,100; and forty new grants to be available in 1937-38 

Activities during 1935-36 not financed by the Council beyond expenditures for 
planning, advice and promotion: 
in relation to research organizations — 

1) promotion of conference and cooperation among university social sci- 
ence research organizations and among students of different sciences in 
geographical areas or in particular fields of inquiry 

2) advice to various agencies on organization, procedure, personnel and 
research programs 

3) participation wuth the National Research Council and the American 
Council on Education in (a) a technical advisory committee on research 
to the National Resources Committee, and (b) in a committee of review 
of the Laboratory of Anthropology at Santa Fe, New Mexico 
in relation to personnel — 

4) study of qualifications of a selected group of applicants for entrance to 
graduate schools 

in relation to research materials — 

5) planning of nation-wide inventory of archives, manuscripts and general 
historical materials, and for reproduction, indexing and digesting of ma- 
terials. (Taken over by Works Progress Administration.) 

in relation to research projects — 

6) planning of studies in the field of social security (of which a number 
have been noted among activities financed by the Council), with inci- 
dental service to government 

7) planning of studies in the field of public administration (of which a 
number, particularly in relation to the administration of social security, 
have been noted among activities financed by the Council), with inci- 
dental service to government 
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8) planning by committees of continuous development of existing nuclei 
of knowledge around selected points 

9) planning of studies of the social effects of economic depression 

10) survey of research in the held of forest economics 

in relation to the social utility of the social sciences — 

11) planning of studies on the role of freedom of inquiry and utterance in 
society 

The Council met four days during the year in September and April. 

During the past year there has been a continuation of the generous sup- 
port of the operations of the Council by the Carnegie Corporation of New 
York, the General Education Board, the Rockefeller Foundation, the Julius 
Rosenwald Fund, and the Russell Sage Foundation. New grants made to the 
Council in 1935-36 totalled $319,250, of which $150,000 was for fellowships; 
$25,000 for national grants-in-aid; $10,000 for Southern grants-in-aid ; 
$18,750 for general administration; $80,000 for studies of administrative 
aspects of social security; $20,000 for a study of administrative aspects of 
the Tennessee Valley Authority; and $15,500 for regional studies of the 
labor market. 

Seymour L. Andrew 
William A. Berridge 
Edwin B. Wilson 


REPORT OF THE REPRESENTATIVE ON THE SECTIONAL COMMITTEE 
ON STANDARDS FOR GRAPHIC PRESENTATION 

This committee was formed in 1926 by representatives of some 25 engi- 
neering, statistical and research organizations under the sponsorship of the 
American Society of Mechanical Engineers. The present chairman is Col. 
Willard T. Chevalier, Vice President of McGraw-Hill Publishing Co. The 
committee is made up of a number of subcommittees, two of which reported 
progress during the past year. 

The Subcommittee on Engineering and Scientific Graphs, W. A. Shew- 
hart. Chairman, has been engaged during the year in the preparation of a 
monograph on Engineering and Scientific Graphs for Publication, which is 
to be a companion report to "Engineering and Scientific Charts for Lantern 
Slides,” prepared in 1932 and issued by the American Standards Association. 

The Subcommittee on Preferred Practice in Graphic Presentation, A. H. 
Richardson, Chairman, has completed a monograph entitled "Code of Pre- 
ferred Practice for Graphic Presentation — Time Series Charts.” This 
pamphlet is designed to codify the principles and procedures which preferred 
practice has indicated can profitably be followed in the preparation of time 
series charts. The Code, consisting of some 68 pages of text and illustrations, 
was issued in April 1936 and can be secured at $1.00 a copy from the Ameri- 
can Society of Mechanical Engineers, 29 West 39th Street, New York, N. Y. 

A. H. Richardson 
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Elements of Probability y by H. Levy and L. Roth. Oxford: Clarendon Press. 

New York: Oxford University Press. 1936. x, 200 pp. 85.00 

This important work on probability is not exactly a textbook nor a com- 
prehensive treatise but occupies a position somewhere between the two. 
The object of the book is an attempt at unification of the various points of 
view from which probability may be approached and to "provide a detailed 
criticism of the various self contained theories of probability that have been 
advanced from time to time.” The plan is summed up in, “in our analysis of 
situations relevant to probability, we have discovered three possible fields of 
study, all in some way interrelated and each a partial approach to the gen- 
eral problem; 

(1) a mathematical theory of arrangements; 

(2) the frequency of actual occurrences; 

(3) the psychological expectation of a participant.” 

The authors have taken the view that, “Probability is an essential of 
scientific method and that a probability estimate however it is approached 
has to be seen and interpreted as a guide in scientific procedure.” 

A short historical introduction is followed by a very interesting chapter 
on “The Scope of Probability” subdivided into sections on “The Meaning of 
Chance.” “On the Definition of Probability,” and “Mathematical Deter- 
minism.” This chapter give.s a thorough review of the many angles from 
which the theory of probability has been approached and the various at- 
tempts that have been made to establish a sound logical foundation. 

Chapters III, IV, V are devoted mainly to considerations of mathematical 
probability and the connection with statistics usually found in the older 
books on probability. The definition of probability used is, “If there is a 
class of N letters containing n letters o, then the probability of a letter 
specified a.s belonging to the class N, being a letter a is n/N” This probabil- 
ity is designated “mathematical probability.” After derivations of the ad- 
dition and product formulas, Tchebychef^s problem, Stirlings theorem, and 
Bernoulli’s theorem with its extensions and its relation to the normal law' 
are taken up. (Bernoulli’s theorem in these chapters covers the connections 
of probability with the binomial theorem.) 

A chapter is devoted to the extension to continuous distributions, and a 
number of classical problems such as BufTon’s needle problem and the ran- 
dom walk problem are discussed. No specific mention is made of the para- 
doxes that arise in this type of problem, but suggestions of their presence 
are made in connection with some of the problems. 

Chapter VIII on “The Empirical Theory of Distributions” takes up the 
crucial question of how the mathematical theorems of the earlier chapters 
can be logically combined with empirical data to enable predictions to be 
made about actual events. The chapter discusses frequency distributions, 
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hypothetical populations, some of the so-called statistical constants, the 
Gaussian law, and the other most common forms of hypothetical popula- 
tions. The authors make a rather unusual distinction between "mean” and 
"average.” When some member of a class necessarily takes on the measure 
denoted by the arithmetic mean the word "mean” is used, but there need be 
no member of the class which takes on the "average” measure. 

The last chapter on “The Use of Probability in Scientific Induction” gives 
in its fifty pages a very clear and unique presentation in broad lines of the 
problem of sampling. The four elements in any scientific statistical problem 
are the sample, the population, an hypothetical population, and a process 
of sampling (design of experiment). In this chapter a mathematical form is 
given in which these four elements are associated, and the two problems of 
deducing the sample from a given population and of deducing the population 
from a given sample are put into mathematical symbolism. Many numerical 
problems illustrate the process, and Bayes theorem and the method of maxi- 
mum likelihood are introduced into the discussion. Two dimensional dis- 
tributions are considered and lead to brief discussions of regression and 
correlation. The chapter ends with tests of significance in connection with 
small samples and other tests of significance. On the whole, this chapter 
gives the reader an excellent birds-eye view of the problem of sampling. 

Many problems of both the drill type and the thinking type are scattered 
through the book. Some of them are well known classics, but many are 
new. 

A. R. Crathorne 

University of Illinois 


Statistical Methods for Research Workers, by R. A. Fisher. Sixth Edition. 

Edinburgh: Oliver and Boyd. 1936. xiii, 339 pp. 15 shillings. 

This valuable handbook continues to grow. The materials of previous 
editions, which were reviewed in this Journal for 1927 (p. 411), 1928 (p, 
346), 1930 (p. 381), 1933 (p. 374), and 1935 (p. 118), are included with 
slight alteration and amplification in details. In addition, the present volume 
contains examples illustrating methods of fitting, polynomial regression curves 
to grouped data and of applying a new test of homogeneity for data with 
hierarchical subdivisions. The latter, illustrated by the results of a genetic 
experiment with peas, is Example 15.1, p. Ill; not Section 15.1, as stated in 
the preface. 

The table of significant values of z in the analysis of variance has been 
extended by the addition of a table for the probability level .001, computed 
by Dr. W. E. Deming. “Such high levels of significance,” writes Professor 
Fisher, "are especially useful when the test we make is the most favorable 
out of a number which a priori might equally well have been chosen.” For 
this and other reasons extensions of other tables in the book to more numer- 
ous probabilities would be useful. It is not always realized how profound a 
modification and extension of modern statistical methods is still needed to 
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deal adequately with this problem of seemingly significant results that have 
arisen as a result of a conscious or unconscious process of selection from 
among a larger number of variates or of tests, of which those proving to be 
insignificant are usually not mentioned. A case in point is the conventional 
textbook method of choosing the greatest among a considerable number of 
time series correlations with varying lags. Until the mathematics of this 
subject is worked out, a rough but fairly good practical expedient is to de- 
crease the probability one is willing to call significant, as the number of 
coefficients from among which the maximum is to be chosen is increased. 
But to apply this method it is necessary to have tables with smaller prob- 
abilities than .01. 

Harold Hotelling 

Columbia University 


Sul Calcolo Della Variazioni Singionali Dei Fenomeni Economici, by Mario 
de Vergottini. Trieste, Italy: R. University di Trieste. 1935. 192 pp. L. 20. 
Essai sur les Variations Phiodiques et Icur Mensuration^ by Liebmann 
Hersch. Rome, Ital}': “Metron” library, Series B. 1935. 184 pp. L. 25. 

Any statistician interested in indices of seasonal variations will find Mario 
de Vergotf ini’s book an invaluable source of information. The general setup 
of this excellent monograph is similar to that of Professor Irving Fisher’s 
well-known work on index numbers. Its central part is devoted to a com- 
jiressod but concise presentation of twenty-five different methods propo.sed 
for calculation of seasonal variations — as far as I know, the most compre- 
hensive survey of tliis kind yet in existence. It is preceded by a general intro- 
ductor}’ discussion and analysis of different statistical measures of “sea.'^onal 
periodicity.” On the basis of this theoretical discussion sui)plemented by 
examples of application of each of the twenty-five methods to three em- 
pirical time series, the author compares in the last part of the book the result 
obtained by different methods and analyzes the comparative advantages of 
different procedure.s. To be sure, he does not attempt to invent or even to 
designate an ideal formula but is rather inclined to think that the selection 
of an appropriate methoil can be made only in reference to a concrete prob- 
lem at hand. 

De Vergottini enumerates four conditions which according to him must 
be satisfied by any adequate method of statistical analysis of seasonal varia- 
tions: 

1. Seasonal values must represent as accurately as possible the actual sea- 
sonal variations, which in concrete cases indeed cannot be discerned with 
complete accuracy. 

2. The sum total of separate values (of a time series) after elimination of 
seasonal variations must equal, for every annual interval, the correspond- 
ing sum total of the original data. 

3. After elimination of seasonals, the data must reveal no significant regu- 
larities in the interrelation between different monthly values or the 
monthly and the mean annual values. 

4. The shape of the time series after elimination of seasonals must not be 



220 


Amebican Statistical Association • 


in variance with the cyclical movement which at least for certain periods 
might be known on the basis of some other data. 

The author is aware of the fact that only points two and three approach 
the definiteness of a quantitative test whereas the other two constitute 
rather broad requirements open to very different theoretical and empirical 
interpretations. 

Repeatedly referring in a general way to theoretical concepts or schemes 
underlying any statistical procedure, de Vergottini does not discuss the 
comparative merits of such different types of hypotheses. This reticence, 
however, in no way impairs the usefulness of the volume as a technical 
handbook on seasonal variation analysis. The attached bibliography covers 
the literature of the subject in Italian, German, French and English. 

Professor Hersch’s book resembles de Vergottini^s monograph in so far 
as it also deals with periodical variations from a formal point of view of 
statistical technique. It covers wider ground by taking into consideration 
not only seasonal but also cyclical variations. On the other hand, his point 
of view appears to be rather narrow. The entire discussion is limited to 
development of nine types of standard indexes which are supposed to supply 
a complete statistical description of all fundamental characteristics of any 
type of periodic movements. The problem of decomposition of time series 
and of statistical determination of its periodic components is entirely left 
out of consideration. The 10 characteristics covered by Professor Hersch’s 
indexes are as follows: (1) arithmetic average, (2) the part of a period during 
which a given phenomenon moves above (and below) its average, (3) number 
of summits, (4) the value of the moments of the extremes (the mean maxi- 
mum and minimum), (5) amplitude of variations, absolute and relative, 
(6) deviation from the average, absolute and relative, (7) deviation from 
term to term, (8) coeflicients of concentration, (9) coefficients of steepness 
and “evenness,” (10), coefficient of symmetry. 

The selection of these typical characteristics as well as the particular 
choice of appropriate statistical measures is for obvious reasons rather arbi- 
trary. In particular. Professor Hersch has a great liking for his index of 
concentration the standard deviation divided by the average absolute 
deviation (from the arithmetic average). He correctly states that whenever 
all monthly data are equal, ad reaches its lower limit -f 1 and shows that the 
maximum concentration (+2.45) is attained whenever all positive devia- 
tions are concentrated in one and all the negative in another single month. 

Vergottini indicates in his excellent critique of Professor Hertch’s pro- 
cedure that in case the sum total of negative deviations exceeds the average 
value of the series (which does not and cannot contain negative items), they 
cannot possibly be concentrated in one single point but must be spread over 
two, three, or more months. Accordingly the value of the upper limit of ad 
falls below +2.45 and becomes variable, which obviously impairs the prac- 
tical usefulness of such an index. 

Wabbilt Leontief 

Harvard University 
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Is There Enough Goldt by Charles 0. Hardy. Washington, D.C.: The Brook- 
ings Institution. 1936. x, 212 pp. $2.50. 

This is an excellent handbook for those now asking themselves the ques- 
tion which constitutes its title. 

Dr. Hardy begins by defining that question. He puts it thus: “Given a 
general restoration of industrial activity, would the prospective gold supply 
be sufficient to support the prospective volume of world trade at gold price 
levels as high as those of 1924-29, without drastic changes in the monetary 
institutions which determine the amount of gold that is needed?” 

The book was published in May, four months before France devalued her 
gold unit, followed by the like action of Switzerland and Holland, and followed 
soon after by the “gentlemen^s agreement” between England, France, and 
the United States, looking toward concerted action and, possibly, the virtual 
replacement of the gold standard by a managed currency throughout the 
world. 

If that happens, as so many of us fondly hope, it might seem that Dr. 
Hardy’s question and his answer to it will be purely academic. For, by fur- 
ther devaluations, the number of dollars, francs, pounds, etc. could certainly 
be increased at will so that there would most surely be “enough gold” if not 
too much. In fact the perpetuation of the present devaluations might well 
produce the same result. Only if France goes back to her pre-September 
franc and if America goes back to its pre-Roosevelt dollar and England to 
its pre-1931 pound — all of which seem unlikely — will the question answered 
by Dr, Hardy have any meaning of practical importance. 

Dr. Hardy also assumes that reserve requirements and similar rules and 
regulations affecting credit currency are to be substantially the same as they 
have been. “The assumption of this study is that in any general restoration 
of the gold standard the relationships between gold reserves and money 
volume which were established by world monetary regulations and customary 
practices in the years just before the recent collapse of the gold standard 
would be re-established and continued indefinitely, except for changes which 
have accrued since 1929 that seem likely to be permanent, such as the 
withdrawal of gold coin from circulation in the United States.” 

Dr. Hardy studiously avoids any general discussion of whether such a 
return to the original status quo is desirable. His sole question is, if we do 
so return, will there be enough gold. To this question he gives an affirmative 
answer. The data and reasoning by which he arrives at this conclusion seem 
to me convincing. 

Dr. Hardy is a severe critic of his predecessors in this field. He rejects 
Cassel’s results and method and points out how generally, in the past, pre- 
dictions of a scarcity of gold have proved false. He is somewhat less critical 
of Kitchin. 

Dr. Hardy points out that, in past periods, silver has been almost co- 
ordinate with gold and that, therefore, the sum of gold and silver money 
should often have been considered in our statistics rather than gold alone. 
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He cites Wilcoxen who showed that “the amount of metallic money actually 
required in the nineteenth century to support prices was much lower than 
the figure generally taken on the basis of Cassel’s or Kitchin^s researches.” 

He concludes that most prior estimates, including those furnished to the 
Gold Delegation of the League of Nations “greatly exaggerated the prospect 
of an early and drastic decline of the world's gold-mining industry, and par- 
ticularly of the output of the Transvaal, the leading producer.” 

On the other hand, he thinks that the industrial consumption has gen- 
erally been underestimated and accepts Edie's method by which he (Hardy) 
arrives at a quarter of a billion dollars (at $20.67 an ounce) annually so 
consumed in the period 1913-28. But for special reasons in the next decade 
he finds 100 million dollars a year reasonable. 

His final verdict is that the problem in the immediate future “will be one 
of absorbing a surplus rather than compensation for a deficiency.” But he 
adds: “equally serious is the risk that the world will commit itself to a gold 
standard with reserve requirements, and consequently with growth require- 
ments, based on the swollen holdings that the depression has given us, mak- 
ing certain that the shortage which the Gold Delegation imagined will be- 
come a reality” after all. 

In this statement. Dr. Hardy steps out of his role of a mere calculator of 
the adequacy of future gold under his prescribed hypotheses to point out 
the dangers which may confront us under hypotheses quite different from 
those he originally assumed. In other words, in spite of himself, he has to 
point out the need of a wise monetary management even if we do return to 
gold. A wise monetary management is, undoubtedly, a necessity for the 
future. No “automatic,” trust-to-luck gold standard ouglit again to be 
tolerated. 

Dr. Hardy believes, contrary to many, that “inadequacy of the world 
gold supply was not a factor contributing to the decline of prices between 
1924 and 1929, and there was no immediate prospect of a serious decline 
in gold production before the coming of the depression.” 

As to future policy, he advocates “some plan under wdiich a large part of 
the existing world gold stock would be segregated in extraordinary reserves” 
— which is exactly what Secretary Morganthau has since started to do, in 
December 1936. Here again Dr. Hardy finds himself advising wise manage- 
ment. 

The last fourth of the text consists of a reprint of Dr. Hardy’s pamphlet, 
“The Warren-Pearson Price Theory.” For some reason, Dr. Hardy displays 
animus in his criticism of these writers, some of which criticism could 
readily be answered. 

The first and chief of the three Appendixes is an interesting and valuable 
contribution by Rufus Tucker, “The Myth of 1849” to show that the effect 
on the price level of the gold discoveries in California and Australia in that 
period has been greatly exaggerated. 


Yale University 


Irving Fisher 
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Wholesale Prices in Philadelphia, 1784-1861, by Anne Bezanson, Robert D. 

Gray and Miriam Hussey. Philadelphia: University of Pennsylvania 

Press. Industrial Research Department, Wharton School of Finance and 

Commerce. Research Studies XXIX. 1936. xxiii, 443 pp. $4.00. 

This volume is a continuation of Prices in Colonial Pennsylvania, by the 
same authors. Naturally, as the material is more abundant for the later 
period, the statistical treatment can be and is more analytical than in the 
preceding volume. This statistical analysis is skillfully tied to non-statistical 
history. The study is therefore of great value not only to economists inter- 
ested in the study of prices and business cycles but also to students of Ameri- 
can history and especially the history of Pennsylvania. It furnishes a model 
for similar investigations elsewhere. 

The outstanding feature of the book, corresponding to the plot in a novel, 
is an index by months of the wholesale prices of 186 commodities from 1784 
to 1861, supplemented by another based on 205 commodities from 1818 to 
1861. This index is the best that has been published covering that period, 
as it contains more commodities and is calculated as a geometric, not an 
arithmetic, average. Nevertheless it differs little in general appearance from 
its predecessors. Compared with the Warren index it shows slightly more of 
a war-peak in 1814 but slightly less tendency to extreme fluctuations at 
other times. From 1785 to 1861 it falls about 6 per cent, whereas the Warren 
index falls about 3 per cent. 8uch a discrepancy in 75 years is hardly worth 
mentioning, except as an interesting illustration of compensatory errors, or 
perhaps it would be better to say compensatory differences of method. The 
Pennsylvania index gives farm products much less weight than the Warren 
index. This by itself would tend to make the former fall as compared with the 
latter, because non-farm products had much more of a down trend than 
farm products, but the use of a geometric average of relatives instead of an 
arithmetic average and the hea^’ic^ weighting of wines and spirits completely 
offset that tendency. 

On this matter of weights the Pennsylvania economists assume that their 
index is unweighted and argue that an unweighted index is the only prac- 
ticable type, since the proper weights for an index number dei)end on the 
purpose for which it is to be used and require information concerning rela- 
tive consumption or trade that is not available. These are both good points, 
but they overlook the stark fact that some system of weights cannot be 
avoided. The choice of items and the consolidation of related items consti- 
tute a choice of weights. 

When the authors reduced their 205 original price series to 157 for the pur- 
pose of calculating their index, they were weighting. It seems strange that 
they retained only one item to represent bread (plus one for flour and one 
for wheat) while retaining ten items for wine, plus three for rum, two for 
whiskey, and one for brandy. I« there any purpose for which an index number 
can be used for which wine and spirits deserve such high weights, amounting 
to more than 10 per cent of the total index? Would it not have been better 
for every purpose, even if wholly accurate weights cannot be ascertained, to 
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give cotton and wool at least as much weight as Spanish brown and white 
lead? Can a weight of seven for tropical spices be justified when corn and 
hog products have together a weight of only five? 

To the present reviewer the chief value of this book is the light it sheds 
on the internal complexities of the price structure. The diverse movements 
of various groups are strikingly similar to these that have attracted atten- 
tion in recent years. This diversity is shown in trend and in cyclical swings, 
in year to year variability, and in frequency of monthly price changes. The 
group indexes show that from 1784 to 1861 farm crops rose 16 per cent in 
price, while farm derivatives (commodities made from farm crops) fell 5 
per cent and imported foods fell 29 per cent. This is what one would expect 
with improvements in processes of manufacturing and in navigation. But 
why should wines rise 112 per cent while condiments fell 65 per cent? 

Although the over-all trend of domestic and imported commodities was 
not greatly different, imported commodities had a much higher and earlier 
peak during the war of 1812 and did not share the price boom of the 30’s. 
Similarly the difference between the curve of industrial prices and that of 
agricultural prices was not so much in the over-all trend as in the swings. 
Industrial commodities, like imports, had a high prices peak in 1814 and 
did not share the boom of the 30’s; they also rose much less than agricultural 
commodities in the 50^s. 

Industrial products formed the group that showed the most stability from 
year to year, especially after 1822; the least stable groups were farm crops 
and farm derivatives. The most stable individual commodities, considering 
the extent of change from year to year, were rod iron, country steel, Spanish 
brown, glass, linen sheeting, and Madeira wine. The least stable were corn, 
rye, currants, lemons, ginger, and turpentine. If stability is measured by 
frequency of change from month to month then the most stable were steel, 
hoop and sheet iron, mahogany, and tin plate in about that order; the least 
stable were linseed oil, plaster of Paris, pig lead, whale oil, pearl ashes, 
and beeswax. Commodities ready for consumption tended to have less fre- 
quent changes and industrial raw materials more frequent as time went on, 
mainly, the authors believe, on account of improved 'means of transportation 
and communication. 

The contrasts in flexibility and sensitivity shown by these price series re- 
semble those revealed by the components of the B.L.S. index in recent 
years, although it is obvious that they cannot be explained on tlvjs assump- 
tion that industry was controlled and prices “administered” by big corpora- 
tions. Then, as now, commodities differed in the nature of the demand for 
them and in the relative proportions of capital and hired labor entering into 
their costs of production, and in the extent to which the supply was con- 
trolled by the producers, individually or collectively, or by natural forces. 

Diversities in trends and in cyclical fluctuations thus seem to be funda- 
mental and permanent characteristics of the price structure. If this is true 
it follows that a currency policy designed to keep commodity prices stable 
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is bound to be more difficult than is anticipated by those trusting souls who 
believe that the purchasing power of money can easily and accurately be 
measured by any single index of wholesale commodity prices. (The reviewer 
does not accuse the authors of sharing this delusion.) 

This book therefore is useful not only for what it purports to show but 
also as an illustration of the fact that many economic phenomena of the 
present not only had their origin in the past but were already fully developed 
long before they were discovered by statisticians. 

The type, tables, index, and general arrangement are admirable. Detailed 
figures of prices of each commodity by months are promised in a supple- 
mentary volume. 

Rufus S. Tucker 

Westfield, New Jersey 


The Behavior of Money ^ by James W. Angell. New York: McGraw-Hill Book 

Company, Inc. 1936. xiv, 207 pp. $3.00. 

This volume represents a statistical investigation of a number of im- 
portant aspects of the behavior of the money supply of the United States, 
including the relationship between the stock of currency and the volume of 
bank deposits, the relationship of currency and bank deposits to various 
n)casure.s of general economic activity, changes in the distribution of money 
among Federal reserve districts, the exchange or turnover velocity and the 
circular velocity of money and their relationship to other phases of business 
activity. 

Among the most important conclusions reached are the following: (a) 
that the ratio between currency in circulation and the volume of bank de- 
posits is not substantially constant either in short periods or long, though 
both are correlated loosel^^ with the activity of business; (b) that both the 
cpiantity and the exchange velocity of circulating deposits (individual plus 
governmental demand deposits adjusted for duplications) move with or 
after — not before — the rough aggregate of general measures of production, 
trade, and financial transactions, but not with any one of these taken sep- 
arately or with commodity prices; (c) that changes in the proportion of the 
national total of circulating deposits in each region are significantly related 
to changes in that region’s share in the total volume of business; (d) that 
the quantity of circulating deposits and their exchange velocity are appar- 
ently influenced by financial transactions in greater degree than is usually 
recognized, so that efforts to control business based on the fluctuations of 
exchange velocity are likely to be seriously misdirected; (e) that fluctuations 
in the national money income in 1909-1928 were much more intimately 
associated with those of the stock of circulating money than with those of 
circular velocity. From 1929 to 1932, however, the association of national 
income with circular velocity w'as somewhat closer than its association with 
the money stock. 
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The study makes no pretense of being exhaustive, and the conclusions 
drawn are presented cautiously. The data which have to be used in work of 
this sort, especially for the earlier years, are very treacherous, and no two 
investigators are likely to reach the same solution of some of the problems 
of adjustment and interpolation. The debatable points, however, generally 
relate to small items and have little bearing on the soundness of the con- 
clusions which Professor Angell reaches. Further statistical work would 
doubtless lead to modification of the details of the argument, but, within 
the limits which the author has set for himself, the analysis is clear and in 
most points convincing. It forms a valuable addition to our financial litera- 
ture. 

A conclusion drawn on page 77 seems to the reviewer inadequately sup- 
ported, even for a tentative statement. This is the implied approval of “the 
implication either that security transactions temporarily tie up substantial 
quantities of deposits, or that other types of activity (presumably chiefly 
financial) which do involve the use of substantial quantities of deposits 
themselves move in a fairly intimate short-period connection with security 
transactions.” The curves in fact show very little relationship between the 
New York deposit relatives and the volume of stock sales for 1910-26 (aside 
from the fact that both rose a little in 1924 when there was a great rise in 
business activity), and no resemblance in 1930-34. Even in 1927-29 the 
short period fluctuations show little resemblance, aside from the sharp peak 
at the end of 1929 which apparently reflects the taking over by New York 
banks of loans on account of “others.” Eiternan's work has, I think, pretty 
well ruled out the hypothesis that the stock market itself, in periods of 
activity, ties up any significant volume of deposits. Indeed at a later point 
(p. 155), Angell concludes that the quantity of money tied up in the financial 
class of transactions is “comparatively small.” The two passages together, 
however, give more support to the doctrine of the absorption of credit by 
the stock exchange than the data, in the reviewer's judgment, warrant. 

Question may be raised as to the conclusions stated on pages 150-53 
concerning an upward trend of the ratio between exchange velocity and 
circular velocity for 1921-32 and its significance as evidence that units of 
money were changing hands a larger and larger number of times on the 
average as they passed through the consumer-producer-consumer cycle. 
The author notes that “so far as financial transactions are responsible for 
the 1929 peak in the ratio, this peak must be viewed as essentially spurious 
for our present purposes.” But the ratio between exchange velocity and cir- 
cular velocity in fact shows no significant upward trend in 1921-26. The 
computed trend as measured by a straight line fitted to a 1919-32 base, 
seems to be almost entirely due to this 1929 peak and to the comparatively 
high level of the ratio in 1930-32. A trend line fitted to stock sales for the 
entire period would show about the same upward trend as that of the ratio, 
which suggests that the outburst of speculative activity and the continued 
maintenance of stock sales at a relatively high level in 1930-32 may account 
for the entire rise in the ratio of exchange velocity to circular velocity. 
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With reference to seasonal fluctuations in exchange velocity one comment 
may be offered as a supplement to Professor Angeirs discussion. The intra- 
month cycle in debits discussed on pages 108-10 appears to reflect in a sig- 
nificant degree the influence of income tax pa 3 ’^rnents. The index of debits 
for the third week of each four income tax months (March, June, September, 
and December) is in every case above the annual average of third- week 
items, whereas the third-week index for every other month, except Febru- 
ary, is below the annual third-week average. 

There is an error in the right-hand scale of tlie Chart on page 44. Profes- 
sor Angell writes me that the scale should be read in hundreds of millions, 
not billions. 

Charles 0. Hardy 

The Brookings Institution 


Population Movements, by Robert R. Kuczynski. Oxford: Clarendon Press. 

1936. 121 pp. $1.50. 

The book contains a series of three public lectures given at tlie University 
of Ix)ndon in March, 1936, together with an a])pendix. The first lecture, after 
a brief review of the state of the available statistics on the population of the 
world, discus.ses the j)eopling of America (North, Central, and South Amer- 
ica) with whites and blacks; the second summarizes the author’s well-known 
views on mortality, fertility, and the balance of l)irths and deaths; and the 
third discusses the possibilities of increasing the birth rate and the relation 
between population trends and i)iil)lic opinion. An extensive appendix of 41 
pages presents tables of data and estimates of the white and black races in 
Africa, 1835 and 1935, and in the Americas, 1835 and 1935, together wdth 
sources and comments. The title, Population Movements, is thus a term se- 
lected as comprehensive enough to cover the subject matters discussed with- 
out being intended to promise a thorough treatment of poi)ulation move- 
ments. 

The material on the growth of the white and black populations in the 
Americas and the estimates of the numbers of each race in America and 
Africa represent a critical summary of existing infonnation on the .subject. 
In the section entitled “The PoojJing of America with Blacks” — a curiously' 
worded phrase — the author accepts an estimate of about 12,000,000 Negroes 
imported prior to 1826 (500,000 into the United States), with a resulting 
Negro population in 1826 of nearly 10,000,000; in the last 100 ,years an addi- 
tional 2,000,000 Negroes were imported, and at the end of the period the 
total population had grown to nearly 40,000,000. A similar discussion of the 
growth of the white population contains the statement that “the total num- 
ber of whites who until 1820 emigrated and did not return was at least 
3,000,000” — Kuczynski believes that a thorough investigation would lead 
to a much higher figure. The number of whites in the Americas in 1835 is 
estimated at 18,600,000. Immigrants from Euroi)e from 1820 to 1935 vrho 
did not return are estimated at some 35,000,000. 

It is surprising to find the statement, p. 17, that “mortality among the 
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whites was higher still than among negro slaves/’ following a sentence, 'for 
a very long time the peopling of America with whites encountered even 
greater difficulties than the peopling of America with blacks.” For evidence 
a few cases are cited of severe losses in early settlements. But such a state- 
ment is suspect, because it is counter to all the evidence of modern times 
based upon adequate data and seems improbable because of the evidence 
previously given of heavy mortality among the Negroes and the relatively 
much more rapid growth of the white population. 

Kuczynski believes that immigration into British North America during 
the period from 1700 to 1800 is underestimated “by gratifying the sentimen- 
tal theory that the enormous increase of the white population in the United 
States from 250,000 in 1700 to 4,300,000 in 1800 was almost solely due to 
procreation on the part of the old sturdy stock.” 

In connection with the estimates of the two races attention is called to 
the varying definitions of white, colored, and Negro in census usage. In par- 
ticular, the classification of the census of 1921 in the Union of South Africa 
is cited: Europeans or White Persons; Asiatics — Persons born of, or de- 
scended from, races belonging to the continent of Asia, including Parsees and 
Syrians; Natives; and Coloured Persons. Kuczynski continues, “the policy 
of the Union of South Africa is thus to segregate three groups of pureblooded 
persons . . . and to combine in a fourth group (Coloured Persons) all pure- 
blooded persons who are neither Europeans nor Asiatics nor Bantus, and all 
persons of mixed races.” I have not been able to consult the census of 1921, 
but the Official Year Book #6, containing figures for the period 1910-1922, 
published in 1924, and containing the data of the population census of 1921 
states, p. 132, “it will be observed that the terms white population and col- 
oured population used in previous issues of this book have now been changed 
to European and non-European population respectively. Certain elements 
of the non-European population cannot in all cases be described as 'col- 
oured,’ though the number of such is small.” The census of 1926 of the 
European population included 275 Syrians, 3 Armenians, and 27 Turkish, 
etc., as well as 569 “Hebrews so returned” in the nationality tables; one 
would infer that Syrians were thus considered as of European or of white 
race, at least in the 1926 census. Of the Asiatics (1921) 96 per cent were 
Indians, of whom a small number were classed to the Parsee religion; the 
remaining 4 per cent would include Chinese, Japanese, Malay, etc., in all 
6,392. Thus the original error of including some white groups among the 
“coloured,” which in point of numbers was never serious, has been corrected 
by a change of terminology; and to take the present group of European as 
equivalent to white is in practice not to introduce a very large numerical 
error. 

From the point of view of numbers involved a more serious difficulty is 
found in Kuczynski’s acceptance of the results of the census of Puerto Rico. 
Many persons with mixed Negro and white blood there report themselves 
as white, with the result that the 1,000,000 whites enumerated in the census 
include a great number who would be considered as colored in the United 
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States. This may explain Willcox’s "overlooking’' the million white persons 
in Puerto Rico in his estimate of 300,000 whites in North and Central Amer- 
ica outside of Mexico, Cuba, the United States, Canada and Newfoundland. 

The other chapters of the book need not detain us long. The discussion in 
the second chapter has been presented elsewhere for the most part more 
adequately. The principal object of Chapter III is to suggest that there may 
be reasons not yet adequately examined or weighed that would lead to favor- 
ing an increased population. It seems strange in such a discussion to find no 
mention of the question whether an increased population would lead to a 
higher or to a lower standard of life. The statement that "the American 
farmer would be better off if there were now 145 millions within the Union 
instead of 128” is represented as an "incontrovertible fact.” But would that 
not depend upon how many of the additional 17 million were on farms and 
expecting to make their living from farming? Would it not also depend upon 
how large a proportion of the 17 million were added to the 10 to 15 million 
unemployed? It certainly seems arguable that with the larger population the 
standard of living of the entire nation, including the farmers, might be low- 
ered. 

Robert M. Woodbury 

Geneva, Switzerland 

Administration of Workmen* s Compensation, by Walter F. Dodd. New York: 

The Commonwealth Fund. 1936. xviii, 845 pp. $4.50. 

In presenting this volume Mr. Dodd and the Commonwealth Fund have 
rendered an important and timely social service. For a quarter century com- 
pensation of industrial accidents has been our only form of social insurance, 
and as the admini.stration of old age pensions and unemployment insurance 
is being planned we are fortunate in the possession of this careful presenta- 
tion of workmen’s compensation experience and the lessons with which it is 
replete. 

The principal structural features of industrial accident compensation, as 
delineated by the author, are as follows: 

1. Laws in forty-six states and three territories, a Federal law for civil 
employees of the National Government and another for longshoremen and 
harbor workers. 

2. Premiums are paid solely by the employer. In all but four jurisdictions 
employers must insure their risks or furnish proof of financial ability to meet 
compensation payments. Security of compensation is sought through (a) in- 
surance in private insurance companies, (b) insurance in competitive or 
exclusive state funds, (c) safeguards imposed on self insurers. Seven states 
have exclusive state funds and self insurance is permitted in all but seven 
jurisdictions. The predominant method is that of underwriting by stock or 
mutual companies under private management. 

3. An amount of compensation based in practically all states upon the 
average wage earned before the injury but in some states within minimum 
and maximum limits. Many states provide that the average weekly earnings 
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shall include overtime and the market value of board, lodging, fuel, and 
gratuities. Two states pay flat amounts of weekly benefits and all states leave 
large discretion to those who compute the wage, even states that provide 
definite rules for computation of wage. All state laws permit some degree 
of commutation into lump sum settlements, and some allow special or addi- 
tional compensation for rehabilitation purposes. 

4. Provision within limits of medical treatment for the injured employee 
in most states, the cost of which, with a few exceptions, is borne by the em- 
ployer or insurer. 

5. All but a few jurisdictions require employers to report accidents, and 
some states require insurance companies to report accidents in the plants 
of their client employers. 

6. Rate making could not be handled by each state separately. The Na- 
tional Council on Compensation Insurance, consisting of sixty-three stock 
carriers, twenty mutual carriers, four reciprocal or interinsurance exchanges 
and five state funds, has made advances in this direction, but final rate- 
making power resides in many organizations. 

7. Merit rating of employers by insurance carriers which seeks to distin- 
guish between individual plants in the same industries and to vary their in- 
surance rates in proportion to hazard is growing in importance. 

8. Some laws are administered by the courts, but a majority of the laws 
are administered by commissions. In a few states administration is vested 
in a single official. There has been a growling tendency to vest the administra- 
tion in the same body that administers other labor laws. The experience 
shows that efficient administration would cost 16 per cent or more of benefits. 

9. The great majority of claims are paid by the administrative officials 
without contest. In contested cases the usual procedure is first a hearing 
and then a review after the possibility of introducing new' testimony before 
a board or superior officer, then an appeal to the trial court or to an inter- 
mediate court of view, and finally a further judicial review by the highest 
state court. 

The American workman has derived substantial benefits from the legis- 
lation. It was estimated in 1930 that the total amount of compensation 
paid to injured w'^orkers is $240,000,000 per year, not including an additional 
$72,000,000 paid for hospital treatment and medical aid. This constitutes a 
total of $312,000,000 incurred because of 2,107,000 injuries among 19,683,- 
500 workers. There is a general tendency toward liberalization of the laws 
and their interpretation. The amounts of compensation payments t^d to 
increase, the waiting periods to be reduced and provisions making compen- 
sation retroactive to the date of injury if disability lasts longer than a cer- 
tain period are now more common. Provisions with regard to medical care, 
the coverage of occupational diseases, and the reopening of cases have been 
liberalized, and there has been a steady upward trend in the extent of medi- 
cal benefits provided. 

The following are some of the outstanding faults cited: self insurance is 
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too easily secured in many states, and a number of self insurers fail, leaving 
claims unprovided for; insurance in private insurance companies is the pre- 
dominant method, but a number of insurance carriers have gone out of busi- 
ness during the depression and were unable to meet their legal obligations 
to insured workmen; although state funds seem to cost employers least, one 
authority holds that they have a poorer record than the best private car- 
riers in promptness of benefit payment, are generally undermanned, and in 
some cases their employees are not of the best; the provision in most states 
that insurers shall be responsible for paying medical benefits has led to ex- 
ploitation of the health of the employee; appointment of commissioners in 
the first instance is usually political — “political influence at the time of 
appointment and continued political influence with the party in power at 
the time of reappointment are certainly as influential as efficient service in 
the field of compensation”; the test of the depression has not been satis- 
factorily met by the insurance companies or by those charged with imposi- 
tion and administration of governmental restrictions; to some extent the 
steady increase in compensation costs has been due to defects of administra- 
tion. 

Those who feel that the states should be free to experiment in social in- 
surance will be able to examine in Mr. Dodd^s volume the results of state 
experimentation run riot. The author asserts that laws have been enacted 
“in too much of a hit-and-miss fashion.” There is great diversity among the 
laws, and benefit provisions are not alike in any two states. There is varia- 
tion with respect to what injuries shall be reported; the length of time al- 
lowed in which to report injuries; the line of demarcation between the ad- 
ministrative and quasi-judicial functions exercised by non-judicial bodies 
on the one hand and the functions exercised by the courts on the other; 
whether or not cmplo 3 "ers shall be required to insure the risk or furnish proof 
of financial ability to meet payments; the length of the waiting period; 
wdicther all, some, or no occupational diseases shall be covered; the organiza- 
tion and scoi^e of judicial re view"; and wdth respect to the relative values 
placed upon disabilities concerning the same parts of the body. After a de- 
velopment of twenty-five years, tw"0 states are still without legislation, and 
only eight states, three Federal jurisdictions, and three territories allow 
full medical benefits for the entire duration of disability. 

Some of the material has special import for the administration of un- 
employment insurance: in the framing of compensation laws one of the 
most important problems was to devise a scheme w"hich w'ould give protec- 
tion by spreading the risk as wddely as possible over the industry as a whole; 
it is necessary to have complete information about the injury, the nature of 
the employment, the wages paid, the character of the disability, and the 
condition of the claimant at different stages of recovery; experience in re- 
porting accidents suggests that the shorter the time set by law for the making 
of reports by employers, the sooner wdll the majority of reports be obtained; 
one of the most difficult problems of noninsurance is the fly-by-night em- 
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ployer; the problem of computing the average wage is one of the most dif- 
ficult in the administration of compensation; there seems no proper basis 
for treating the small employer differently from the large employer with 
respect to his inclusion under the law; for the supervision of administrative 
work a single officer has been regarded as better than a board; the great 
mass of small employers may, unless they are able to spread the risk, have 
their business wrecked by a single accident; political influences are not ab- 
sent in the courts of the United States, and such influences have been ever 
present in the administration of workmen’s compensation; there is need for 
a greater uniformity in the laws and for a trained and permanent personnel; 
it is difficult to determine the extent to which merit ratings operate to de- 
crease accidents, for the proportionate increase or decrease in premium rate 
will in many cases be too small to have much effect. 

The author has little to suggest for the improvement of this patchwork 
pattern of compensation other than closer co-operation among the states. 
He holds that the solution of the problem of disuniformity rests with the 
states but recognizes that all efforts in this direction have proved ineffective. 
If this is the experience in a quarter century of development, to seek closer 
co-operation among the states seems a counsel of despair. 

Bryce M. Stewart 

Industrial Relations Counselors, Inc. 

New York, N. Y. 


Ebb and Flow in Trade Unionism, by Leo Wolman. New York: National 

Bureau of Economic Research. 1936. xiii, 251 pp. 36 tables, 5 charts. 

$2.50. 

There are two ways of writing labor history. One may put oneself in the 
very position of the leaders of the movement performing the continuous 
experimenting with the general community and with labor itself, of which 
labor history is the written record. By this method of approach the reader 
is taken over a succession of concrete situations, resembling so many cam- 
paigns, and his attention is centered on the actual process of “trial and 
error,” the decisions made, the obstacles encountered, the catastrophes and 
victories, and the institutions shaped. The generalizations which emerge 
deal with the characteristics of the American social habitat, the basic group 
psychologies on either side of the line, and the types of “industrial govern- 
ment.” The second method of approach is that of a “historical atlas of 
unionism.” Here the dominant interest is not the particular situation, the 
strategy employed, or the shape of the ultimate institutional structure, but 
all of these are reduced to a two-dimensional expression. 

The author’s method is obviously the second one. Yet as an American la- 
bor student second to none in this generation for his intimate contact with 
industrial labor problems, both as an adviser of leaders and as an “activist” 
on his own accord. Professor Wolman has made his “quantitive” treatment 
simultaneously a most outstanding success as labor history writing of the 
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first-mentioned variety. It is as if in watching the expansion and contraction 
of the red-tinted area on the geographical globe one could be made aware 
at the same time of the advances and retreats of the red-coated armies of 
Britain. 

Little needs to be said about the statistical methods employed by the 
author. This work is a continuation of his well-known earlier one, The 
Growth of American Trade Unions, 1880-1923, and does what can be done 
with the data available. The data are admittedly imperfect, as unions are 
not primarily statistical bureaus but organizations pursuing definite prac- 
tical aims, which at times may be furthered either by concealing member- 
ship data or even by deliberate misrepresentation. The author has pursued 
his old objective of determining the extent in unionization for the country 
as a whole as well as by occupations. He gives the percentage of non-agri- 
cultural employes organized as 10.2 for 1930 comparing with 19.4 in 1920 
(the high watermark of American unionism) and 9.9 in 1910. It is regrettable 
that data are lacking with regard to the sectional extent of union organ- 
ization, as the degree of penetration by unionism into the less urban sections 
appears of deciding moment in its quest for recognition as a national insti- 
tution. 

As a discussion of the problems of unionism the chapters entitled “Cen- 
ters of Unionism” and “The Next Years” are most illuminating. In the for- 
mer the author presents the beat explanation yet given why the mining, 
building, transportation, and printing unions have constituted more than 
60 per cent of the total membership, in good years and bad. Noteworthy is 
the small proportion of the total represented by unions in manufacturing, 
if printing and clothing are disregarded. He also discusses in this connection 
the important factor of the shifts in the localization of industries w’^hich are 
geographically competitive, such as textiles, .shoes, and clothing. In the last 
chapter he brings out the crucial r61e of Government since the advent of the 
New Deal, which produced a new orientation in unionism, and ends up by 
saying that “the unfolding of present policies of industrial regulation and 
collective bargaining may well expose unions in this country, as it has in 
others, to governmental regulation of their policies and acts.” 

In the reviewer *s opinion the chapter on “Representation Elections” 
might have been omitted without injuring the quality of this excellent work. 

S. Perlman 

University of Wisconsin 


National Income and its Elements, by Robert F. Martin. New York: National 
Industrial Conference Board, Inc. 1936. xiii, 134 pp. S2.50. 

Computation of figures for the national income is still in an experimental 
stage. The various methods and estimates used must therefore be examined 
and the different approaches explored before any one of them can finally be 
accepted as the authoritative method. 
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The calculation worked out by the National Bureau of Economic Re- 
search in cooperation with the Department of Commerce' is outstanding be- 
cause it is based on the widest range of material. Any new computation 
should therefore be compared with this one to ascertain whether and in how 
far it offers an improvement. 

The publication of the National Industrial Conference Board differs in 
various ways from the work of the National Bureau of Economic Research 
and the Department of Commerce. It applies somewhat different concepts 
and uses different methods for estimating some types of incomes and for 
breaking down the national income totals. 

The author distinguishes between two types of incomes. One of them is 
the “realized production income” which belongs, in his opinion beyond any 
doubt, in every income calculation. As to the second, “other accountable re- 
alized income,” he presents this separately, so that these items may or may 
not be added to the “realized production income,” as desired. In this way, 
the author does not impose his special theoretical opinion upon those making 
use of his figures. His relativism goes too far, however, in his answer to the 
question whether agricultural rental and benefit payments should be in- 
cluded, excluded, or even deducted in the calculation of the national income. 
He assumes that the answer depends on the approval or disapproval of the 
Agricultural Adjustment Program. 

Mr. Martin includes governmental interest payments (war debts!) in 
“production income;” this is highly questionable. 

Mr. Martin’s “accountable realized income” corresponds to the “income 
paid out” in Kuznets’ terminology. He doesn’t attempt to estimate the “ac- 
crued income” or “income produced.” Kuznets’ “income produced” (as 
distinguished from “income paid out”) contains two elements: undistributed 
current profits (or disbursements of assets) and increments or decrements 
in the valuation of assets. Martin’s elimination of the second element is, in 
my opinion, an improvement, because the flow of income and changes in 
property valuations ought to be clearly distinguished. Martin’s elemiriation 
of “undistributed profits” and the corresponding negative items is, how^ever, 
no improvement at all. What he should have done was to define this concept 
more clearly and revise its method of calculation. 

The total estimates of Martin’s “accountable realized income” do not dif- 
fer greatly from the Department of Commerce figures for “income paid out.” 
The greatest difference exists in the figures for agricultural incomes. Since 
the method applied in the computation of these figures will not be published 
by the National Industrial Conference Board until later, this difference can- 
not be discussed at this time. 

The National Industrial Conference Board presents a new calculation of 
the distribution of the national income by states, thereby carrying on the 


1 8. Kuinets, National Incomct 19S9--19SS, Senate Document, 73rd Congrees, 2nd Session, No. 124, 
1934; U. S. Department of Commerce, National Income in the United Siatee^ 19$9-19S6t Washington, 
1936. 
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work of the Brookings Institution* and the earlier work of the National 
Bureau of Economic Research. 

Martinis breakdown of the figures according to the reliability of the esti- 
mates is also useful. He is quite optimistic, however, in assuming that the 
approximate margin of error in the estimate of salaries and wages for 1929 
averages only 3.5 per cent. 

Gerhard Colm 

Graduate Faculty of Political and Social Science 
New School for Social Research 
New York City 


Unemployment Relief . in Periods of Depression , by Leah H. Feder. New 

York: The Russell Sage Foundation. 193G. 384 pp. 82.50. 

At a time when thoughtful people everywhere are wondering what our 
approach should be toward a future, long-range policy on unemployment 
relief, it is particularly interesting to look back over the experience of the 
past eighty years. Miss Feder surveys in her book the measures adopted to 
meet this problem in certain American cities in the dei)ression8 of ISfi?- 
1858, 1873-1879, 1893-1897, 1907-1908, 1914-1915 and 1920-1922. 

It is discouraging in considering the future to be reminded of the frequency 
during this period of depressions sufficiently severe to require sy)ecial meas- 
ures to relieve the unemployment which they caused. It is also somewhat 
discouraging to note how little of the experience so painfully acquired during 
one depresfiion remained as the starting point for approaching the problems 
of the next. And yet it is clear from the evidence presented in Miss Feder's 
study that there has been a slow and steady accretion of experience, grad- 
ually crystallizing into policy and the historical develoi)mciit which we 
recognize as social trends. 

For example, Miss Feder describes how in the course of these eighty years 
the unit, both for planning and operation, has gradually widened from the 
neighborhood, racial, or religious group to the community. A tendency 
toward state coordination of effort is also indicated, and one can even see 
in President Harding's Conference on Unemployment in 1921 the seeds of 
what has ])CCome in this depression a recognition of unemployment as a 
nationwide problem and of its relief as a Federal responsibility. 

One of the most interesting aspects of this historical development is the 
relationship between public and private agencies in the administration of 
unemployment relief. The apparent insistence of the private agencies that 
relief administration was exclusively their field over some years deserves 
more attention and analysis than Miss Feder has been either willing or able 
to give it in the scope of this study. One infers that social workers opposed 
the mass relief methods of most public agencies on the grounds that they 

* M. Leven, H. Moulton, C. Warburton: Americana Capacity to Consume (The Brookinss Institu- 
tion, 1934). 
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were at once demoralizing and extravagant, insisting that their developing 
case-work techniques be applied in an individualized approach to unemploy- 
ment relief. Since, however, the results of the individualized approach are 
described largely in terms of their restrictive effect on the case load, one 
wonders if in the opinion of the author (or the social workers of the period, 
since it is not always clear for whom Miss Feder speaks) the best relief 
methods are those which succeed best in keeping the apparent and articulate 
need at a minimum. It is possible that the obviously undesirable soup 
kitchen had still the virtue of demonstrating to a too frequently complacent 
world that there were thousands of people who were sufficiently hungry to 
endure the humiliation of this form of relief in order to get something to eat. 
This becomes interesting when one considers that we have in a sense gone 
forward toward a new kind of mass relief in the form of unemployment 
insurance and work for the unemployed. This movement toward and again 
away from individualized approach to the problem of unemployment relief 
is to me the most provocative question raised by the material assembled in 
this book. 

Aubrey Williams 

Works Progress Administration 


Unemployment and Prospects for Reemployment in Massachusetts j with Par- 
ticular Reference to Manufacturing Industries, by Donald H. Davenport 
and John J. Croston. Boston, Massachusetts: Harvard University, Bureau 
of Business Research. Bureau of Business Research Studies Number 15, 
Volume XXIII, Number 6. August, 1936. viii, 73 pp. $1.00. 

Recent studies of unemployment data compiled by the Federal Census of 
1930 and the state enumerations of 1934 have contributed to a much better 
understanding of both the magnitude and the character of the problem, al- 
though there is still a pressing need for a more adequate Federal census. The 
present monograph analyzes the data collected in Massachusetts. Depression 
changes are examined in the light of long-run trends in population and em- 
ployment within the state. Special attention is given to manufacturing, 
separate studies of some seventeen industrial classes being included within 
the report. 

In the opinion of the authors the crux of the unemployment problem lies 
in the manufacturing industries. These industries have been suffering from 
declining trends in employment since 1919. This secular character of un- 
employment makes it unlikely that these industries will be able to reabsorb 
their unemployed in the immediate future. The lack of new industries im- 
portant enough to take up the slack in unemployment and the improbability 
of much further expansion in trade, transportation, and service industries 
without a marked recovery of manufacturing activity makes the economic 
outlook in Massachusetts dark in the predictable future. In these conclusions 
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the authors stand on firm ground amply supported by the statistical ma- 
terial of the report. 

When, however, the authors turn to the solution of the unemployment 
problem, their position appears less tenable. Emigration of labor is recog- 
nized as a possible solution but an unsatisfactory one. This view fails to see 
clearly the full implications of the problem. If unemployment is “partial,” 
i.e., confined to certain industries or industrial centers, labor transference is 
the only permanent solution. If, on the other hand, unemployment is 
“general,” i.e., if the demand for labor at the general level of wages is such 
that the unemployed would not be fully reabsorbed, even though an opti- 
mum redistribution of labor supply among industries and industrial areas 
exists, the unemployment problem is national in character and involves 
changes in either the incomes or the productivity of the factors of pro- 
duction. The slowing up of population growth, the absolute decline in manu- 
facturing employment, and the migration of gainful workers to other in- 
dustrial states suggests that a significant part of the unemployment problem 
in Massachusetts is “partial” in character and therefore can be solved only 
through a movement of surplus labor to new industries and industrial areas 
where employment opportunities are greater. 

The apprehension of the authors over the possible adverse economic 
effects of migration of the surplus labor upon Massachusetts could be justi- 
fied only if it is assumed that the movement became so pronounced as to 
reduce the potential power of the state to produce. The unfavorable com- 
petitive position of Massachusetts in respect to taxation and advanced labor 
legislation possibly lends support to this view. There are, however, grounds 
for a more hopeful outlook. Mounting taxation in other industrial states, 
together with increasing Federal regulation of labor, suggests new elements 
in the situation which are favorable to Massachusetts. The adoption of 
Federal legislation on the subject of maximum hours, minimum wages, and 
child labor would do much to improve the competitive position of the state 
in this respect. 

James W. Howell 

Carnegie Institute of Technology 


International Transactions of the United States, by Ray Ovid Hall. New 

York: National Industrial Conference Board, Inc. 1936. xv, 230 pp. 

S3.00. 

In this work Dr. Hall has given us a survey of the international balance 
of payments of the United States from 1922 through 1935, the value of the 
work being enhanced by the fact that the author has been primarily re- 
sponsible for the compilation of the Department of Commerce annual bul- 
letins on the subject and may be given full credit for having raised the status 
of balance of payments compilations from guess work to a science. 

The present work may be considered a textbook in the compilation, pres- 



238 


American Statistical Association- 


entation, and interpretation of balance of payments estimates that should 
serve as a guide to statisticians in this and other countries. The art of ac- 
cumulating and auditing the vast amount of statistical material entailed in 
these statements of international transactions has developed so greatly dur- 
ing the past 14 years, owing chiefly to the work of Dr. Hall, that no one can 
be considered competent to discuss the related national and international 
financial questions nor to pass judgment on such controversial matters as 
war debts, transfer problems, tariffs, exchange restrictions, etc., who has 
not mastered the many facts and concepts set forth in this volume and in 
the previous annual compilations of the author. 

There are a few shortcomings in the present work, and it is to be regretted 
that in the final table the 1935 figures, which could have been assembled at 
the time of publication, were not included. Chapter XI gives signs of hav- 
ing been loosely edited and contradicts itself in parts. For example, although 
admitting that '^the worst blight which the depression visited upon interna- 
tional trade, shipping and finance is the great body of new tariffs and ex- 
change restrictions,” Dr. Hall nevertheless comments ratlier disparagingly 
on the United States policy of reciprocal trade agreements which have been 
the most effective, in fact the only effectiv^e, force now operating to rid the 
world of these encumbrances. On the whole, however, the editing has been 
well handled, although bearing signs of having been cut down drastically 
from what must have been a considerably greater mass of original material. 

There are some echoes of the once famous dispute between Dr. Hall and 
the Commerce Department authorities, culminating, unfortunately, in the 
severance of Dr. Hairs connection with the Government. A minor instance 
is in the omission of the term ‘'Jones invisibles,” named after Dr. IlalFs for- 
mer division chief, and in faint traces of spleen which the editors have not 
completely eradicated. For example, Dr. Hall waxes vehement in his insist- 
ence on prorating 60 per cent of all errors and omissions amongst certain 
conjectural items and denounces the Commerce Department for not fol- 
lowing this practice since his departure. Much is to be said however, for 
refusing to force figures to balance, and the reviewer believes that users of 
the balance of payments items in practical financial work would be better 
served if balance of payments compilations contained both the adjusted and 
the unadjusted totals. On the whole, the reviewer is inclined to agree with 
Dr. Hall that errors would be minimized if apportioned in this way, but his 
book really brings out forcibly the impossibility of leaving these adjustments 
in the official figures to the judgment of a single individual. : 

Interestingly enough, Dr. Hall suggests, as one justification for the Com- 
merce Department compilations, that “it was of some public service to have 
unbiased estimates of liquor smuggling,” but actually, it was the suppres- 
sion of these estimates by the Commerce Department that served as one of 
the reasons for Dr. HalFs quarrel with authorities. 

Dr. Hall’s study reveals conclusively the superficiality of the pseudoscien- 
tific reports in account form, prepared by George N. Peek, which attempted 
to prove that our international transactions over a period of years had re- 
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suited in a net loss to the nation and concluded therefore that foreign trade 
was detrimental to the national interests. Dr. Hall comments: “that our 
nation has lost a few billions from its private long-term lending to foreigners 
could have been better established directly, by studying the investments 
themselves, rather than resorting to a crudely compiled Balance of Pay- 
ments . . . certainly it was unnecessary to compile a Balance of Payments to 
prove that America has lost much of the war debts.” 

Emphasizing that no economist can have any proper conception of the 
importance of any single item in the balance of payments without knowing 
the total turnover, debits plus credits. Dr. Hall demolishes the Brookings 
Institution’s studies of Germany’s capacity to pay and the trans^fer problem 
and their later reports on the war debts question, which, “viewed separately 
by persons unfamiliar with the astronomical dimensions of America’s total 
international dealings, seemed unmanageably bulky”; actually, they were 
“never more than about one-eightieth of our total foreign transactions and 
were often less.” 

The reviewer, from daily experience in analyzing foreign balances of pay- 
ments for the practical purpose of determining transfer problems and ca- 
pacities to pay foreign obligations, can testify that net figures of tourist 
trade, freight charges, or any item (except balancing items) are worth- 
less. Dr. Hall brings out the fallacies entailed in pairing off one item 
against another, even in pairing off the debits and credits under the same 
category, such as using a net import or export surplus or a net tourist or 
credit expenditure. In analyzing “Promotions and detractions,” a study 
originated by Dr. Hall, the author showed that it is only exceptionally that 
items can be paired off one against the other; that, whereas some interna- 
tional transactions are largely passive, others actively promote increased or 
decreased expenditures in one direction or the other. Foreign purchases of 
American merchandise do not necessarily promote American purchases of 
foreign goods, and th(?re is no necessity that the two should balance; pur- 
chases of American goods by foreigners may, on the contrary, cause Ameri- 
cans, enriched thereby, to spend more money as tourists abroad, or add to 
charitable or emigrant remittances, or any one of a score of other items. 

Discussing tariffs. Dr. Hall points out that “tariff reductions would in- 
crea.se our imports very much less than is popularly supposed.” This is true. 
Our dutiable imports are only about 40 i)er cent of our total imports and 
approximately 25 per cent of our aggregate trade and service (invisibles) im- 
ports. Nevertheless, in correcting a popular fallacy, Dr. Hall goes to the 
other extreme and thereby fails to point out, in this part of his discussion, 
the fact that high tariffs (and more particularly quotas, exchange restric- 
tions, and other trade barriers) are seriously detrimental to the interests of 
consumers in the countries imposing these restrictions and have at the same 
time been a major factor in the past depression through their depressing 
influence on world commodity price levels and through the curtailment of 
the actual volume of trade. 

In analyzing the question as to whether “trade follows the loan,” Dr. Hall 
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shows that this has not been true, as a matter of fact, in the United States. 
He fails to point out, however, that the experience of other countries has not 
been analogous. England has been particularly careful to see that its foreign 
loans and investments have been earmarked for the purchase of English 
goods, not merely at the time of the original investment but for decades 
thereafter, so that English trade with many parts of the world is largely pred- 
icated upon preferential purchases in the English market by British-owned 
enterprises in foreign countries. 

From the viewpoint of the technical expert, the 84 pages of auditing notes 
contained at the end of the book should be invaluable to compilers in foreign 
countries; likewise, the explanation of the “complete stub policy” which pre- 
cludes overlooking any important item by listing all potential transfer en- 
tries, whether or not statistics are available at the time of compilation. Dr. 
Hall's division of the transfer entries is convenient and intelligible, viz. 
(1) commodity trade; (2) miscellaneous invisibles; (3) long-term capital 
movement; (4) short-term capital movement, and (5) pure cash. In connec- 
tion with this division, Dr. Hall emphasizes that the balancing item in the 
balance of international payments is not gold but the entry “Net Change in 
International Bank Accounts.” 

In sum. Dr. Hall’s work may be set down as one of the most important 
contributions to the study of international financial transactions that has 
been compiled and should be compulsory reading for all economists who 
completed their academic education prior to 1922. 

George Jackson Eder 

Standard Statistics Co. 

New York City 


A Graphical Survey of the Canadian Textile Industries, by J. A. Coote. Mc- 
Gill Social Research Series: No. 4. Montreal: McGill University. New 
York: Oxford University Press. 1936. 248 pp. $1.75. 

As the title implies this study provides a graphical picture of economic 
conditions in the Canadian textile industries. It covers for the most part 
the period 1917-1933, although data are given in certain charts and tables 
for earlier years and for 1934. According to the author, the study is an at- 
tempt to present in chart form the statistical information available in the 
publications of the Canadian Government about the textile industries of 
Canada. It is intended to encourage the use of these statistics through pre- 
senting them in a form that enables the reader to study the more important 
trends and relationships without the labor of assembling the necessary data 
from a great number of official reports and tables. 

The trends and relationships for six industries are treated in detail, 
namely for the cotton yarn and cloth, woollen cloth, woollen yarn, silk (in- 
cluding artificial silk or rayon), hosiery and knitted goods, and carpets, mats, 
and rug industries. Charts and tables are given for each industry showing 
growth in terms of such measures as capital employed, number of em- 
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ployees, and value of product; distribution by provinces; production and 
import trends; changes in equipment; price movements; and certain ratios 
called "economic trends” including capital per establishment, capital per 
employee, and value of product per employee. The graphs for each industry 
are introduced by brief texts in which attention is called to the more signifi- 
cant movements revealed by the graphs. 

The last chapter of the monograph is devoted to the presentation of pro- 
ductivity trends in which indexes of employment, volume of production, 
wages, and cost of living are compared. An index of productivity is obtained 
by relating the index of number of wage earners to the index of volume of 
production. There is no indication that account was taken of any changes 
in volume of production which might have arisen from changes in the quality 
or the nature of goods being produced; moreover the employment figures 
used were on an annual basis and presumably represented the average em- 
ployment for the year. At best indexes of productivity thus derived trace 
only the broad relations between output and employment. From a study of 
these indexes the author arrived at these conclusions : 

“In general there does not appear to have been any improvement in the pro- 
ductivity of the worker. Cotton shows a rising overall trend since 1925 with a 
decided increase in 1933, but it is impossible to say as yet whether this has been 
sustained. Woollen cloth production also shows this improvement in 1933 but 
before that time practically no improvement since 1925 is indicated. Woollen 
yarn productivity has been going down since 1926 with a final value of less than 
90 in 1933. Hosiery and knitted goods show a falling trend for three years after 
1926 with a subsequent improvement, but on the average are not yet up to the 
level of 1926. 

“There are no price index figures available for all silk taken together so that 
only the one index for productivity can be calculated. The situation it shows, 
however, is very different from the other industries studied. From 1926 there has 
been steady and continuous improvement, and the index of productivity stood 
at 143 in 1933. This is evidently the product of an expanding industry attractive 
to capital, which is able to take advantage of the latest and best technical meth- 
ods available.^ 

Those who have reason to be interested in the Canadian textile industries 
should find this work most helpful. On two counts the monograph could have 
been considerably improved. Its appearance would have been greatly en- 
hanced if more attention had been given to the charts. They look to be work 
charts; erasures are evident on several, and the cross-section background 
stands out so much in certain charts that the curves are hard to follow. More 
attention to draftsmanship and the reproduction of the charts on a white 
background with a simple grid would have added much to the study with 
probably little additional cost. This point is emphasized only because the 
monograph was prepared to encourage and facilitate the use of government 
statistics of the textile industries, particularly by business men. 

Students of industry would have found the study more useful if the data 
presented had been accompanied by some statement of their limitations. 



242 


American Statistical Association* 


For example statistics are given on capital employed in certain tables with- 
out any indication of their significance; from other tables it appears that 
these statistics refer to total assets. A brief discussion of the form in which 
these data were collected, together with consideration of possible variation 
in interpretation by reporting establishments, would have been welcomed by 
many readers. Such explanations could have been segregated from the main 
portion of the text wherever they seemed to prevent clear-cut, straight-for- 
ward presentation. 

H. S. Davis 

Industrial Research Department 
University of Pennsylvania 


Income in Agriculture 1929-1935 ^ by Robert F. Martin. New York: National 
Industrial Conference Board, Inc. 1936. N. I. C. B. Studies Number 232. 
xviii, 168 pp. $2.50. 

The author of this volume was formerly in charge of the Income Section 
of the Bureau of Foreign and Domestic Commerce, which is responsible for 
the current official estimates of national income. He therefore brings to the 
reader the results of considerable experience and thought. 

The volume contains valuable figures on farm income by major geographic 
divisions which have not heretofore been available. But its more important 
contribution consists in centering attention upon the inadequacies and limi- 
tations of existing data. In fact, one of the major considerations of the report 
is the use to which the estimates of agricultural income have been put in 
connection with the administration’s program of agricultural relief. In at- 
tempting to disclose the erroneous conclusions drawn by some from current 
estimates of agricultural income, the author himself undertakes the difficult 
task of comparing the income of farm operators with the income of those in 
other pursuits. His success is, of course, only limited. 

The statistical and conceptual difficulties encountered in estimating 
national income in general are greatly multiplied when an attempt is made 
to compare the incomes of special groups within the nation. When groups 
are compared, the concepts of income must of necessity be shifted from the 
purely economic considerations of market values to considerations of well- 
being involving intangibles which cannot be assigned economic values. 

Not the least of the problems is that of definition. Who is a farmer?. The 
census enumerates some six million persons as farm operators. Many of 
these, however, are farmers in name only; some have other occupations; 
others are so-called subsistence farmers who live almost apart from the main 
current of economic life. Among the farm operators are many who are 
responsible for large enterprises requiring education, training, and great 
ability; on the other hand, many are sharecroppers with a minimum of 
education and training and with no special aptitude. The disproportionate 
geographical distribution of farmers also adds to the difficulties of comparing 
farmers with other groups. Mr. Martin, for instance, points out that the 
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South comprises about 54 per cent of the farm population and only 23 per 
cent of the nonfarm population. This factor alone may account for a large 
portion of the difference between the income averages of the agricultural 
and nonagricultural groups. 

The estimates which Mr. Martin proposes for comparison with nonfarm 
incomes differ from those of the Department of Agriculture principally in 
two respects: he calculates the farm produce consumed on the farm at retail 
rather than farm prices and, in addition, makes an allowance for the income 
of farm operators earned in other occupations. On this basis he finds that 
the average occupational income of farmers on the whole compares favor- 
ably with that of entrepreneurs and employees in nonfarming pursuits. At 
this point it is perhaps well to ask whether it would not be better to compare 
farm entrepreneurs with nonfarm entrepreneurs so as to avoid at least the 
superficial discrepancy caused by excluding employees in one case and in- 
cluding them in the other. But even a more detailed analysis would, of 
course, be necessary to make the comparison conclusive. 

The use of retail prices for the computation of the value of farm products 
consumed by farm families raises a question of consistency which suggests 
the complicated nature of the problem of measuring comparative well-being 
of different groups. Should not some allowance also be made for the fact that 
many services w'hich city dw'ellers receive at comparatively low prices cost 
the farmer very much more? Education and certain types of amusements, 
for example, arc on the average priced differently to farmers and others 
because the difference in location involves an added cost (largely trans- 
portation) to the fanners. The fact that these types of services are only 
minor in the farmers^ budgets does not dispose of the question. If the “farm 
prices” of these advantages were as low’ as city prices, the farmer w’ould 
perhaps consume more. 

In a short review it is impossible to cover all the points w’hich appear sig- 
nificant in connection with such an important subject as agricultural income. 
Some readers will undoubtedly have questions with regard to the items 
entering into the estimates. For instance, should not some allowance be 
made in the occupational income of farm operators for the rental value of 
the farm home? The separation of the home from the farm as a business 
may appear somewhat artificial, especially when an attempt is made to 
allow for the price differential on produce consumed on the farm. Whether 
defaulted taxes and interest are operating expenses is also still open for 
question. Such farm income as is ascribed to defaults may be merely a con- 
sumption of capital, since the equities of the farmers are affected. 

Although the author has not been completely successful in solving the 
statistical problem of comparing the well-being of farmers wdth that of 
other classes of the population, he has advanced the thinking on the subject. 
The failure to reach a solution is not a reflection upon Mr. Martin but is 
inherent in the problem itself. 

Maurice Leven 

The Brookings Institution 
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Social Work as a Profession^ by Esther Lucile Brown. New York: Russell Sage 
Foundation. Second Edition, 1936. 120 pp. 75 cents. 

This monograph, enlarged in its second edition, is one of a series by the 
same author concerning the status of several emerging professions. It brings 
again to attention the question of how social work is attaining professional 
status. Dr. Brown directs the major portion of her discussion to education 
and training for social work, the development and influence of national 
social work organizations and of the Association of Schools of Social Work, 
the number of persons engaged in social work, and a comparison of salaries 
of social workers, primarily social case workers, in selected cities. The anom- 
aly between emphasis on graduate education and specialization and the 
low salaries paid to social workers is aptly presented. 

The classification of schools of social work with respect to their graduate 
status and their university relationships, the size of the student body and 
the number of students who receive advanced degrees, the academic re- 
quirements for admission to schools of social work, and the individualistic 
nature of the curriculum of the various schools will probably be the most 
discussed sections of the monograph. 

The author is more at ease and helpful in presenting statistical data and in 
interpreting them than in discussing the more intangible but equally impor- 
tant information on trends, scope, and content of social work both in theory 
and in practice. The monograph dismisses these aspects of professional social 
work with a few paragraphs of discussion and omits additional reference to 
important bibliography which could provide the necessary supplemental 
reading. Although written primarily with the view that ^^the information 
may be readily utilized by vocational counselors and those who are striving 
to make the professions contribute more widely to the welfare both of their 
members and of society, the book presents so little of the various phases 
of social work, particularly group work, preventive and educational work, 
and community organization, that it seems to miss its main objective. The 
newer developments in social work are omitted or quickly passed over. 

This reviewer believes the author attempted to cover too much area in too 
few pages to present adequately the movement toward professionalism, 
which task requires a discussion of the present in terms of the background 
of the past and in relation to the prospective future. It is difficult to en- 
compass such a discussion in a small monograph. 

Edith Miller Tufts 

Taxation and Public Policy, A discussion of the Current Problems of Ameri- 
can and European Public Finance. Edited by Paul Studenski, with a fore- 
word by the editors of The Nation, New York: Richard R. Smith. 1936. 
267 pp. $3.00. 

This is a reprint, with additions, of a series of articles written for The 
Nation by various contributors during the winter of 1934-1936. As re- 
published here, the original contributions have been revised and somewhat 
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expanded. Certain statistical material has been added by the editor, with 
explanatory comments. Appendices contain an editorial from The Nation^ 
the President’s tax message of June 19, 1935, and extracts from R. H. Jack- 
son’s testimony on the revenue bill of 1935 before the Senate Committee on 
Finance. The title given to this testimony is “The Economics of the 1935 
Revenue Act.” 

The book is less unified than the title suggests. The several articles are 
quite separate, each being the viewpoint of the author on a subject in which 
he is more or less of a specialist. A. E. Buck has written on public budgeting, 
Philip Cornick on local taxation, Clarence Heer on the coordination of 
Federal, state, and local finance, John K. Norton on educational finance, 
F. L. Bird on municipal credit, William Withers on Federal finance, M. S. 
Kendrick on state finance, Gerhard Colm on European finance, and Hugh 
Dalton on the incidence of war costs. The editor has provided a preliminary 
survey, a paper on the proper financing of the next war, and one on the tax 
program of the future. 

Such integration as may be found is supplied by the editor. The general 
viewpoint expressed in his papers, which does give point to the title, is that 
there should be even more taxation than at present. His emphasis upon this 
policy as a means of promptly retiring the public debt is more fortunate 
than his enuncijltion of it as a basis for the new tax system. The state is said 
to be a partner in business enterprise and a claimant to a part of the revenue 
it helps to earn. The new tax system must rest on ability plus the new theory 
of state partnership (p. 19). 

This is not in any sense a new theory. Economists have always recognized 
the productive significance of government. The thing that is not settled is 
just how productive much of the current extensions of state actmty will turn 
out to be. Adolph Wagner asserted that there was virtually no limit to the 
state’s productive contribution, and the prewar German rulers proceeded to 
spend enormously on armament on the theory that everything done by the 
state was right. It scarcely needs argument to show' that, although the state 
may be an active, useful partner in production to a certain point, it can also 
be a dead \veight, benumbing partner beyond that point. A theory of taxa- 
tion that accepts state i)artnership without qualification as a justification 
for unlimited tax exactions is seriously deficient. 

The most conspicuous lack in this volume is the absence of any considera- 
tion of the present level of public expenditures and of the w'ays of reducing 
it. No attention is given to the possible utility of the existing range of public 
services nor to the vested interests already created in these services, which 
tend to perpetuate them regardless of any question of public advantage. 
The impression created is that there should be more taxing and spending 
for services as well as for debt retirement. The main implication, namely, 
that this is the surest way to a more abundant life for all, remains to be 
established. 

H. L. Lutz 

Princeton University 
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INDUSTRIAL PRODUCTIVITY AND PRICES* 

Bt Fkbdbrick G. MiLiiS 
NaUonal Bureau of Economic Reeearch 

I 

T he influence of industrial change on production and on the well- 
being of different economic groups has long been a matter of con- 
cern to economists. With the development of highly integrated in- 
dustrial systems, the mechanization of industry and the speeding up 
of technological change the problems raised by technical progress have 
become more acute. The economic and social consequences of indus- 
trial changes are felt on a wider front, and adaptation to them may 
involve much more extensive readjustments. 

Contemporary thought on the nature and consequences of technical 
and organizational advances reflects, in some degree, views that stem 
from J. B. Say and James Mill, in the classical controversy on the 
possibility of general over-production. Yet the simple lines of the 
earlier theory have been blurred, and far more diverse issues have been 
stressed in recent discussion. A facile dismissal of the problem on the 
assumption that an automatic adjustment to industrial shifts is ef- 
fected, with re-employment of all displaced productive factors, is no 
longer possible. Technical change is a many-sided process that affects 
economic institutions and economic activities in numerous ways. The 
opportunities open to entrepreneurs; the flow of savings; the kind of 
capital goods required; the rate of obsolescence; the soundness of exist- 
ing investments and of the debt structure that rests upon them; the 
amount of labor needed and the kind of skills required in the working 
force; costs and prices and the distribution of purchasing power — all 
these are directly affected by changes in productive technique. More- 
over, the problems raised by technical changes may be quite different 
at different times and under different conjunctural conditions. It is a 

* Raviaion of a iMtper prwentod at a joint awaion of the American Economic Aaaociation and the 
Ckmference on Price Rmardi, Chicago, December 29, 1936. 
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problem that calls for realistic, first hand study, that is both intensive 
(in its bearing on the fortunes of single industries and industrial groups) 
and extensive (in its bearing on the production structure as a whole 
and on the working of the price and credit systems). 

n 

Something has been done toward the measurement of changes in 
industrial productivity in aggregative terms, with reference to all 
manufacturing industries or great groups of industries. Setting total 
manufacturing output against the total number of men employed or 
man>hours worked at different times, certain relations bearing on pro- 
ductive eflSciency may be determined. But here, perhaps more defi- 
nitely than in most fields of economic research, a specialized attack is 
needed. Technical conditions differ so profoundly from industry to 
industry that abstract measurements based on industrial aggregates 
fall far short of our needs. By focussing studies on individual plants 
and industries and the fortunes of specific groups of producers and 
consumers we may hope to get accurate measurements of productivity, 
a true understanding of the extent and character of technological 
changes in productive methods and information as to the direct eco- 
nomic consequences of such changes. The present paper deals with 
specific procedures that may be employed in measuring productivity 
changes and, more particularly, in tracing the incidence of such 
changes. 

The manner in which a given advance in productivity may be ex- 
ploited, and resulting gains divided, is obviously dependent on the 
prevailing form of economic organization. In a centrally controlled 
economy the executive authority might utilize the energy released by 
the advance to expand the production of consumer goods or of capital 
equipment, to augment the rewards of producing groups, or to increase 
the leisure time available to producers. A conscious decision would 
determine the division of the gains of enhanced productivity. The 
factors are more complex in an industrial economy marked by a high 
degree of division of labor and operating within a price system that 
is partly competitive, partly subject to private and public 'control. 
The first effect of a mechanical or administrative innovation in a going 
economy is to alter the physical organization of a producing unit. The 
numerical relations of men to machines, of hours of direct effort to 
units of output, of machines to units of output, of skilled to unskilled 
men, of wage-earners to salaried workers are altered. Through the 
system of prices these physical alterations affect the rewards of various 
agents of production and the costs to consumers. The pulling and 
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hauling of competing forces, complicated by intervening frictions of 
many sorts, work, through prices, to determine how the benefits po- 
tential in a given industrial improvement shall be exploited and divided. 

We may approach the task of tracing the incidence of productivity 
advances by considering some elements of the problem in simplified 
form. Assume that for a given industry we have measurements of the 
following factors: 

Q"" Quantity of goods produced, in physical units. 

E « Effort expended in production, in energy units. 

S « Sum, in dollars, for which the total product is sold. (Assume that the 
goods are sold directly by producers to final consumers; this is the sum 
paid by consumers and received by producers.) 

Pi “Index of prices of goods and services sold by consumers of the products 
of the industry in question. (Through the sale of these goods and services 
consumers acquire the sum wherewith to buy the products represented 
by Q.) 

P2“ Index of prices of goods and services bought by the producers of the 
goods represented by Q. 

In using these measurements to trace changes over time, two conditions 
ar(i necessary to complete accuracy: 

1. Changes in the character of the goods represented by Q are 
open to quantitative definition. Important quality changes that may 
not be reduced to measurable terms render the index of volume of 
output inaccurate. 

2. Productivity changes in the output of goods and services repre- 
sented in Pi are open to measurement. It is assumed that we are 
able to define changes in the aggregate effort expended by con- 
sumers ill producing the goods and services sold in securing the 
sum S, 

When these conditions are met, and the five basic series of data are 
available, changes in productivity may be measured and division of 
the resulting gains traced with precision. 

The use and interpretation of these measurements may be discussed 
with reference to a series of hypothetical figures relating to conditions 
at two different dates. 

Over the period here considered the total volume of production 
increased 80 per cent; total productive effort expended increased 44 
per cent (it is assumed that this includes the productive contribution 
of any new capital equipment employed in effecting the increase in 
output); the gain in productivity, that is, in output per unit of effort 
expended, was 25 per cent. The total amount of money paid by con- 
sumers (and received by producers) for the goods represented by Q 
increased 116 per cent; the per unit price went up by 20 per cent. 
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If we are to determine how the results of the gain in productivity 
were actually divided, as between producers and consumers, we must 
pass from the money level to the level of real costs and real rewards 
for these two groups. The index Pi shows that there was an increase 
of 25 per cent in the prices of the goods and services produced and 


Series 

Time ” 

Time 

Q 

100 

180 

E 

100 

144 

8 

100 

216 

Pi 

100 

126 

Pi 

100 

126 

Derived Meaaurementa 

Q/E « Physical output per unit of productive effort 

100 

125 

S/Q a* Real cost, in effort expended, per unit of goods 

produced 

100 

80 

5/Q"* Selling price, per unit of goods produced; 
money cost, to consumers, per unit of goods 

purchased 

100 

120 

S/E Returns of producers in dollars, for each unit 

of productive effort expended 

100 

150 


8 /Pi ■•iSii — Sum paid by consumers corrected for changes 
in the prices of goods and services sold by 
consumers in acquiring this sum; index of 
aggregate effort expended by consumers in 
acquiring the money spent on products Q; 
real cost to consumers of goods purchased for 
SfdoUars 100 172.8 

i8/P«—iSii~Sum received by producers for goods sold, 
corrected for changes in the prices of the 
goods and services purchased with these re- 
ceipts; index of aggregate real rewards of 
producers, for effort expended in producing 


goods Q 

100 

172.8 

Si/Q^ResA cost to consumers per unit of goods 



purchased 

100 

96 

St/E^ResA rewards of producers for each unit of 



productive effort expended 

100 

120 


sold by the consumers of the products represented by Q. Accordingly, 
the increase from 100 to 216 in the sum expended by consumers repre- 
sents an increase from 100 to 172.8 in the actual volume of goods and 
services which consumers give for the products, Q. We have repre- 
sented this volume by Si, which we may take to measure changes in 
the aggregate real costs to consumers of the goods represented by Q. 
Since the quantity of goods received by consumers (Q) increased by 
80 per cent, while the quantity of goods and services given by them in 
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exchange (iSi) increased by but 72.8 per cent, consumers have reaped 
some advantage from the advance in productivity. The measure of 
this gain, on a per unit basis, is afforded by Si/Q, which indicates a 
drop of 4 per cent in real cost to consumers, per unit of goods pur- 
chased. 

Under conditions of increasing productivity (barring changes due 
to other forces) the ratio Si/Q may be expected to fall between the 
limits 1.00 and E/Q. With no change in real per unit costs to con- 
sumers the ratio would stand at unity; the change in the volume of 
goods received by consumers (Q) would be exactly equal to the change 
in the volume {Si) of goods and services given by them in exchange 
for these goods. If the full benefits of enhanced productivity were 
passed on to consumers the ratio Si/Q would decline to the limit E/Q; 
the real cost of a unit of goods to consumers would be reduced by an 
amount equal to the reduction in effort expended by producers, per 
unit of goods produced. In the present example, E/Q declined 20 per 
cent; Si/Q declined 4 per cent. One-fifth of the gains due to higher 
productivity accrued to consumers. 

Turning to producers, we have an increase from 100 to 216 in the 
sum received for the goods produced. But the index P* shows an ad- 
vance of 25 per cent in the average price of the goods and services 
bought by the producing groups with the money received from the 
sate of the goods, Q. Accordingly, the increase of 116 per cent in ex- 
penditures brought an advance of 72.8 per cent in real income, income 
in goods and services. (This is measured by St, secured by deflating 
S by Pt.) 

Against the gain of 72.8 per cent in the aggregate real rewards of 
producers we may set the advance of 44 per cent in the total effort 
expended in production (as measured by E). The ratio St/E defines 
changes in the real rewards of producers, per unit of productive effort 
expended. This shows a gain of 20 per cent from time “1” to time “2.” 

The relation of the real gains of producers to the actual gain in pro- 
ductivity is shown by a comparison of St/E with Q/E. St/E may be 
expected, under conditions of increasing productivity, to fall between 
unity (representing no change in the real income of producers, per 
unit of effort expended) and Q/E. If the full benefits of the gain in 
efficiency were kept by producers, St/E would advance to the limit 
Q/E. In the present example Q/E shows a gain of 25 per cent in output 
per unit of effort expended; the real rewards of producers increased 
20 per cent, per unit of effort expended. Four-fifths of the gains due 
to higher productivity accrued to producers. 



252 


Ahkbican Statistical Association- 


The figures we have used are, of course, hypothetical.' The example 
serves, however, to indicate the major relations involved in tracing the 
results of actual changes in productivity, and to suggest a means of 
making the important transition from the money level of costs and 
rewards to the physical level of efforts and goods. If measurements 
approximating those assumed above may be secured for individual 
industries, something of value may be learned from them. 

in 

From records of output, labor time expended and value of fabrica- 
tional operations in meat packing industries, and from supplementary 
price records, the following index munbers have been constructed.* 
(At a later point I discuss various qualifications relating to the ap- 
proximations here employed.) 

During the six years of expansion from 1923 to 1929 the volume of 


Ideal 


measurement 

Approximation 

1923 

1929 

1929 

1933 

1935 

Q 

Q (Physical output of meat 






packing industry) 

100 

102 

100 

96 

86 

E 

MH (Number of man-hours 







worked) 

100 

94 

100 

82 

76 

S 

VA (Value added by manufac- 







ture) 

100 

112 

100 

62 

72 

Pt 

Pi 

100 

109 

100 

70 

90 

Pt 

Pt 

100 

97 

100 

75 

82 

Q/E 

Q/MH 

100 

109 

100 

118 

112 

E/Q 

MH/Q 

100 

92 

100 

85 

89 

S/Q 

VA/Q 

100 

110 

100 

65 

84 

S/E 

VA/MH 

100 

120 

100 

76 

94 

S/Pt=St 

VA/Pi •Si 

100 

103 

100 

89 

80 

Si/Q 

Si/Q 

100 

101 

100 

92 

94 

S/P,-Sx 

VA/PfSt 

100 

116 

100 

83 

88 

8t/E 

St/MH 

100 

123 

100 

102 

115 


* Indeed, there is a forced agreement between the real rewards of the consumers and producers 
here presented, making their respective gains of one>fifth and four-fifths total 100 per cent of the actual 
advance in productivity. This results from the identity of Pi and Pi. It is assumed that the goods 
sold by consumers, in securing their money incomes, advanced in price by exactly the same percentage 
as did the goods bought by producers in converting their money incomes into real incomes^ This is an 
identity not to be expected in fact. Unless the measurements of output and effort are all-inclusive, 
economic agents other than the producers and consumers in question intervene, and these may absorb 
part of the gain. 

* Basic records for the meat packing industry are from the Census of Manufactures. Figures on 
total employment (man-hours) have been derived from Census data on number employed and from 
compilations of the National Industrial Conference Board and the U. S. Bureau of Labor Statistics on 
average hours worked per week. The index Pi is a weighted average of prices received by farmers, 
wholesale prices of raw non-farm products, hourly earnings of wage workers and average salaries in 
manufacturing industries. The index Pi is a weighted average of the cost of living of industrial wage- 
earners, the prices of processed capital equipment, at wholesale, and the prices of all commodities, at 
wholesale. 
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output in meat packing increased 2 per cent; the number of man- 
hours worked (an approximation to the measurement of productive 
energy expended in production) declined 6 per cent. Total value added 
by manufacture (i.e., cost of fabrication plus profits) increased 12 per 
cent. This we take to be the sum for which the total product is sold — 
the product, in this case, being the contribution of meat packers in 
slaughtering and in packing meat products. Over the same period, the 
prices of the goods and services sold by consumers of the products of 
this industry showed an average advance of 9 per cent. (Consumers 
are here assumed to be made up of wage-earners, salaried workers, 
farmers and other primary producers.) The average prices paid by 
those engaged in meat packing, in purchasing means of livelihood and 
in investing savings, declined 3 per cent. 

From these figures we derive the required measurements of produc- 
tivity changes and their incidence. From 1923 to 1929 output per man- 
hour advanced 9 per cent. But the cost of fabrication (plus profits), 
in dollars, went up 20 per cent per man-hour. Taking account of the 
advance in prices received by consumers for the goods and services 
sold by them in securing their incomes, we find an advance of 3 per 
cent in the total real cost to consumers of the services of those engaged 
in meat packing. (This is the magnitude defined by Su) But this is 
the cost of an increased quantity of meat products. Per unit of goods 
purchased the real cost to consumers advanced 1 per cent, in spite of 
a decline of 8 per cent in the effort required to produce one unit of the 
product. Turning to the producing side, we find an advance of 16 per 
cent in the physical volume of goods producers could buy with the 
sum received for their packing operations (this is measured by the 
index S 3 ). But since the effort expended (as approximated by the 
measure MH) had declined somewhat, this represents a gain of no 
less than 23 per cent in the real rewards of producers for each man- 
hour worked. 

In spite of the substantial gain in productivity, the real cost, to 
consumers, of meat packing operations advanced somewhat. The gains 
of higher productivity accrued entirely to agents of fabrication. In- 
deed, their gains on a per unit basis greatly exceeded the gains due to 
higher productivity. The higher costs to consumers appear, on this 
side of the balance sheet, as higher rewards of producers. 

Comparison of this record with that of the four years of recession 
throws an interesting light on the developments of the two periods.* 

s In making snob a oompariaon we may not ignore the widely different conditions prevailing in the 
two periods. Many factors other than productivity changes affect the rewards of producers and costs to 
consumers over any period of time. Such other forces were particularly strong from 1929 to 1933. 
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The production of meat packers declined from 1929 to 1933, but pro- 
ductivity increased 18 per cent per man-hour worked. Cost of fabrica- 
tion, per unit of product, declined 35 per cent in current dollars, during 
this period of general price decline. This decline exceeded the fall in 
Pi (prices received by consumers for their productive efforts), so there 
was a net reduction, amounting to 8 per cent, in the real cost of meat 
packing processes to consumers, per unit of goods purchased. At the 
same time, the real rewards of producers (this includes, of course, 
wage-earners, salaried workers, owners, recipients of interest and 
others whose compensation is included in the blanket sum represented 
by "value added”) advanced about 2 per cent per man-hour worked.* 

From 1933 to 1935 total output declined substantially; output per 
man-hour was reduced; cost of fabrication per unit of product rose. 
Real costs to consumers advanced slightly, and the real rewards of 
producers increased materially. The six years of recession and recovery 
had brought a notable gain to producers, per unit of effort expended, 
a smaller reduction of real costs to consumers, per unit of goods pur- 
chased. 

We should note that the approximations employed in this example 
fall short, in many cases, of the ideal measurements we should like to 
have. The records of productive effort expended are inadequate, for 
we have taken no account of possible changes in the contribution of 
capital equipment. In passing from the money level of costs and re- 
wards to the level of "real” costs and rewards, use has been made of 


Moraover, productivity changes during years of recession may reflect the influence of special drcum- 
stances (such as the closing of less efficient plants and the discharge of less efficient help) which do not 
affect productivity during a period of expansion. This last point is hardly relevant to the record of the 
meat packing industry, since production was well maintained during the recession. 

« It will be noted that the gains of producers (2 per cent, against an increase of 18 per cent in 
productivity) and of consumers (8 per cent reduction in costs, against a reduction of 15 per cent in real 
costs) fall short of the total gains of this period. The explanation is found in the discrepancy between Pi 
(prices received by consumers for the goods and services they sell) and Pi (prices paid by producers in 
converting their money income into real income). The first of these shows, a drop of 30 per cent from 
1020 to 1033, the second a drop of 25 per cent. Only with perfect equality of change would the total 
rewards of these two groups exactly equal the gains due to higher productivity. 

The failure of the two price indexes to agree may be due to errors of measurement, arising from 
inaccuracies in the price records utilised, or to the omission of important groups of consumers. It could 
also arise if part or all of the gains of higher productivity accrued to economic agents other than those 
producing and consuming the products of the meat packing industry. We may, for the sake of siipplicity, 
assume the existence of a single additional group, buying the services of consumers (of meat products) 
and selling goods and services to the producers (of meat products). This third group could, by reducing 
the prices paid to consumers for their services and maintaining or advancing the prices charged to 
producers, secure for itself all the benefits of higher productivity in meat packing. Reality in market 
relations is, of course, more complex than this, but in some such fashion the gains of industrial pro- 
ductivity may be diverted to intermediary agenciee — ^lost in the interstices of the price system. This 
could occur, we should note, only when we are dealing with a portion of the total productive and con- 
sumptive activities of the economy. If we have measurements relating to ail productive activities no 
eoonomie group would lie without the circle of producers and consumers with whose fortunes we 
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available, but incomplete, measurements bearing on changes in the 
money value of consumers’ services and the money cost of goods pur- 
chased by producers. Moreover, we have assumed that no changes 
occurred in the productivity of labor in the activities from which con- 
sumers’ incomes were derived. Some error may have been introduced 
here, but it is probably not a great one, over the short periods covered. 

In this example we have treated S (that is, the sum of money meas- 
uring total "value added” in meat packing) as a single item. It is 
possible to distinguish certain of its more important components, 
among both producing and consuming groups. For wage-earners in 
meat packing we have the measurements set forth below : 



1923 

1929 

1929 

1933 

1935 

Q (Physical production) 

100 

102 

100 

96 

86 

Mlf (Man-hours worked) 

100 

94 

100 

82 

76 

Q/MH (Output per man-hour) 

100 

109 

100 

118 

112 

W (Total wage bill) 

Pf (Coat of living for industrial 

100 

99 

100 

68 

82 

wage- earners) 

100 

100 

100 

76 

81 

W /Q (Labor cost per unit of product) 

100 

97 

100 

70 

96 

W ! MU (Wages per hour) 

Tr/Pf—5* (Aggregate real rewards 

100 

105 

100 

83 

108 

of wage-earners) 

100 

99 

100 

89 

102 

St! MH (Real wages per hour) 

100 

105 

100 

109 

133 


Concurrently with an increase of 9 per cent in output per man-hour 
over the first period labor cost per unit of product declined 3 per cent, 
and wages per man-hour, in current dollars, advanced 5 per cent. But 
chief significance attaches to two figures relating to changes in the 
level of real rewards — that is, to the aggregate real rewards of wage- 
earners and to real rewards per man-hour. The first of these shows a 
decline of 1 per cent from 1923 to 1929, the second an advance of 5 
per cent. The advance in real wages per man-hour, though substantial, 
fell short of the increase in man-hour output. Other economic groups 
shared in the gain. 

The four succeeding years of recession (during which output per 
man-hour increased 18 per cent) brought a decline of 30 per cent in 
labor costs per unit of product, a fall of 17 per cent in wages per hour. 
Turning to the two measurements that are needed properly to appraise 
the circumstances attending given changes in productivity, we find 
that real wages per hour advanced 9 per cent, while the aggregate real 
rewards of labor (i.e., the total stream of goods purchasable by wage- 
earners in the meat packing industry) dropped 11 per cent. Per unit of 
effort expended laborgained substantiallyduringthe recession but aggre- 
gate returns were reduced, because of the great decline in employment. 
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Total output and man-houre dropped from 1933 to 1935, productiv- 
ity declined and the wage bill increased. Comparing the 1935 situation 
with that of 1929 we find the loss in the aggregate returns of labor that 
the depression had brought was more than made up by 1935, and man- 
hour returns were substantially greater. The gain of 33 per cent in real 
wages per hour materially exceeded the advance of 12 per cent in man- 
hour output.® 

In like manner we may trace the fortunes of different consuming 
groups, who were lumped together in the preceding general account. 

In interpreting these measurements we must compare them with 
the index MH/Q that defines the change in productive effort (as 
measured by man-hours worked) required to fabricate one unit of 
meat products. This indicates a drop of 8 per cent from 1923 to 1929 
in the real cost of meat packing, per unit of product. Against this we 
find a decline of 8 per cent in real costs to salaried workers in manu- 
facturing, and advances ranging from 2 to 19 per cent in the real cost 
to wage-earners, farmers and other primary producers. In general con- 
sumers paid more for the services of meat packers, although real pro- 
duction costs declined. 

The four years of recession brought diverse results. In spite of a 
decline of 15 per cent in the effort needed to produce a unit of goods, 
the real cost of meat packing operations, per unit of goods purchased, 
increased 35 per cent for farmers and 1 per cent for salaried workers in 
manufacturing industries. The prices received by these groups for 
their goods and services declined more than did the cost of fabrication 
in meat packing industries. Costs to wage-earners and to primary pro- 
ducers other than farmers dropped substantially, however. The net 
result, as we have seen, was a substantial gain for consumers in gen- 
eral. The two following years of recovery (to 1935) lowered real costs 
of meat packing operations to farmers, as consumers, and increased 
such costs to wage-earners and producers of non-agricultural raw mar 

* A similar analysis of the returns of "ownership and management* in the meat packing industry 
is possible, using as 8 (the aggregate money value of their product) total value added by manufacture, 
less wages. (This is a mixed composite, including salaries, interest payments, rentals, depreciation 
charges and profits, as well as tax payments and other miscellaneous items.) It is difficult, however, to 
secure an acceptable approximation to B, the index of productive effort expended by this group. Avail* 
able records indicate an advance of 22 per cent in the receipts of this group, between 1923 and 1929, a 
rise of 19 per cent in overhead costs plus profits, per unit of product. Correcting monetary receipts by 
an index of prices paid, we have a gain of some 28 per cent in the aggregate real rewards of ownership 
and management. This advance substantially exceeded the gain in productivity. 

From 1929 to 1933 overhead costs plus profits declined 40 per cent; per unit of product the drop 
amounted to 38 per cent. Over the six years from 1929 to 1936 there was a drop of 34 per cent in aggre- 
gate overhead costs plus profits, a fall of 23 per cent in overhead plus profits per unit of product. 
Aggregate returns to ownership and management, corrected for price changes, dropped about 20 per 
cent from 1929 to 1933, showed no change from 1933 to 1985. 



• Industrial Producjtivity and Prices 267 

A. Index numbers of prices received by various consuming groups for goods and 
services sold (Pi); 

1923 1929 1929 1933 1935 

By farmers (average price received for 
products sold) 100 103 100 48 74 

By wage-earners (average hourly 
wage) 100 107 100 76 94 

By salaried workers, manufacturing 
industries (average annual salary) 100 120 100 64 * 

By primary producers, non-agricul- 
tural (average price of products at 

wholesale) 100 92 100 73 82 

B. Index numbers of aggregate effort expended by various consuming groups in 
acquiring the money spent on products Q (i.e., the money represented by 
“value added” in meat packing) (VA/Pi «*S»i): 



1923 

1929 

1929 

1933 

1935 

Effort expended by farmers 

100 

109 

100 

130 

98 

Effort expended by wage-earners, gen- 






eral 

100 

104 

100 

82 

76 

Effort expended by salaried workers, 






manufacturing industries 

100 

94 

100 

98 

* 

Effort expended by primary producers. 






non-agricultural 

100 

122 

100 

86 

88 


C. Index numbers of real cost, to consumers, of meat packing operations, per 
unit of meat products purchased OSf|/0): 



1923 

1929 

1929 

1933 

1935 

Real cost to farmers 

100 

107 

100 

135 

114 

Real cost to wage-earners, general 
Real cost to salaried workers, manu- 

100 

102 

100 

85 

89 

facturing 

Real cost to primary producers, non- 

100 

92 

100 

101 

* 

agricultural 

100 

119 

100 

89 

102 


* Dm ta not available. 


terials. The status of wage-earners remained distinctly better than in 
1929, however. 

tv 

In seeking to approximate the ideal measurements through which 
the character and incidence of changes in industrial productivity and 
in industrial costs may be defined, I have made use of data not gath- 
ered in the first instance with reference to the problems with which we 
are here concerned. These data do not meet our needs. Direct studies 
on the ground may be expected to yield more precise data, more suit- 
able to the purpose in mind. It is appropriate to suggest ways in which 
more satisfactory measurements may be secured. 
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a. Strict comparability among the three major measurements (and 
subordinate items) is essential. These measurements are those repre- 
sented by Q (physical output), E (productive energy expended) and 
S (the value series corresponding to Q). In compiling data relating to 
a given plant or industry effort should be made to ensure that the man- 
hours or other energy units defined in E represent all the effort (and 
no more) put into the production of the goods represented by Q, and 
that the value series represented by S relate to the exact physical units 
represented by Q. Full comparability is not easy to achieve, par- 
ticularly when changes over time are being traced; usually we have 
to be content with something less than perfection. But H Q,E and iS 
do not relate to exactly the same area of activity, there should be no 
important variations from time to time in their respective degrees of 
coverage. 

b. High accuracy should be sought in the index of physical output. 
Changes in quality are perhaps the chief disturbing factor here. When 
a quality change is open to definition and reduction to quantitative 
terms (as when an instrument is made 40 per cent more efficient), the 
index of physical output may be modified to take account of it. Only 
when no quality changes occur, or when such changes may be reduced 
with some precision to quantitative terms, may changes in productiv- 
ity and in costs be traced in satisfactory fashion. 

c. Perhaps the greatest difficulties are faced in the exact measure- 
ment of productive energy expended. It has been customary, in default 
of better standards, to define productivity in terms of output per 
capita, this usually meaning output per wage-earner employed in di- 
rect production. If measurements of this type extend over time they 
are subject to three defects. Hours of labor are subject to change; the 
quality of labor (the degree of training and skill required in the work- 
ing force) may change; the ratio of direct labor to indirect labor (em- 
bodied in capital equipment and employed in a' variety of indirect 
productive services) may vary materially. The “per capita" standard 
may be improved, when information as to average hours worked per 
week is to be had, by measuring changes in output per man-hour 
worked. It is more difficult to allow for changes in the quality of the 
labor entering into production. If records of hourly wage rates are 
available the index of total man-hours worked in a given period may 
be a weighted aggregate, man-hours of effort at different levels being 
weighted by corresponding wage rates. Such weighting may not be ap- 
propriate to all purposes. Indeed measurements of productivity lose in 
direct ph 3 r 8 ical significance when a value factor is thus introduced. 

Problems of another order are faced in seeking to take account of 
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labor indirectly entering into production. When the amounts of servic- 
ing, supervising and subsidiary labor are known, they maybe combined, 
properly weighted, with direct labor. The matter is more complicated 
for labor represented in the technical instruments of production. 

When we are dealing with the output of a whole economy the 
quantity Q (constituting the numerator of the fraction Q/E) includes, 
over a stated period, the production of all goods intended for consump- 
tion, plus net additions to the capital equipment of the economy. The 
corresponding index, Ey of productive effort expended should include 
all labor expended on the production of goods intended for consump- 
tion, plus labor employed in producing additions to capital equipment 
plus labor expended in the maintenance of all equipment existing at 
the beginning of the period. The productive contribution, over the 
period covered, of pre-existing equipment is measured by the labor 
required to maintain that equipment at the level of efiBiciency prevail- 
ing at the opening of the period. (The labor expended in producing 
that equipment will have been set off against the equipment itself in 
periods prior to that with which we are here concerned.) 

In de^iing with a single industry a somewhat different procedure is 
needed. Here the index Q, for any period, must include all the goods 
produced for sale by that industry, whether they be intended for 
human consumption or for capital equipment. The index E, of pro- 
ductive effort expended, must include the total man-hours of labor 
time (including the time of salaried employees), plus the man-hours 
of time required to maintain the equipment that was in use at the 
beginning of the period.* Accurate annual depreciation charges, duly 
corrected for changes in costs arising out of variations in the value of 
money, provide acceptable current measures of this effort. Reduced 
to relative numbers, and appropriately weighted, this element may 
be combined with the index of labor time to give a measurement of 
total effort expended in production.'^ 

* If part of the induetry's productive effort is uaed to produce new equipment for its own use, eueh 
additions to capital equipment would be added to the index Q, and the corresponding effort added to 
the index E. 

7 The difficulty lies, of course, in securing accurate depreciation charges. These are seldom avail- 
able, even in the detailed accounts of individual enterprises. 

A rough indication of the relative importance of this factor in the meat packing industry may be 
eeoured by estimating depreciation charges for the entire industry from the published statements of 
three large companies. We obtain figures of 27 millions of dollars for 1929, 19 millions for 1933. (The 
total wage bill of the industry in 1929 was 166 million dollars. ) Correcting these depreciation charges for 
changes in the cost of capital equipment, and combining with the index of man-hours of labor, we 
have an index £ (effort expended in production) for 1933 (on the 1929 base) of 80, in place of the 
index 82, relating to man-hours alone. The corresponding index of productivity for 1933, on the 1929 
base, becomes 120, as compared with the measure of 118 computed for man-hours alone. A similar calcu- 
lation yields a productivity index of 114 for 1935, on the 1929 base, as against an uncorreoted index 
of 118. The depreciation estimates are rough, but the corrected indexes are probably closer to the truth, 
sinee some account is taken of the ohanging contribution of capital equipment. 
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In many cases it is not possible to extend the index of productive 
effort beyond the simple record of man-hours expended by wage- 
earners. When the index is thus restricted we must recognize that the 
instruments used by wage-earners and the ratio of supervisory and 
ancillary labor to direct labor vary over time. The usual result of this 
restriction, in a period when capital equipment is being augmented, 
is an over-statement of actual gains in productivity; in a period of 
general contraction the error may lie in the other direction. Informa- 
tion concerning capital investment will supplement the measurements 
of productivity and aid in their interpretation. 

d. Knowledge of the component elements of S, the total sum re- 
ceived by the producers of the goods represented by Q, is required in 
a study of the division of productivity gains. In the preceding example 
total fabrication costs have been broken into portions accruing to wage- 
earners and to "ownership and management.” The last item is a 
heterogeneous mixture, which should be broken down further. The 
sums constituting overhead proper should be distinguished from 
profits; interest and salary payments should be distinguished from 
other elemenits of overhead; tax pajrments should be separately meas- 
ured. This division of the total sum received for the products sold 
makes it possible to measure production costs (average costs)^ and 
changes therein, and is essential to tracing the true incidence of 
changes in productivity. 

e. Beyond the field of industry studies proper, but of profound im- 
portance in measuring the consequences of changes in productivity 
and the actual allocation of economic gains, lies the task of construct- 
ing the indexes Pi and Ps. These are the measurements of changes in 
the prices of goods and services sold by consumers and of goods and 
services bought by producers. The task is that of constructing bridges 
for passage from the money level of costs and rewards to that of real 
costs and real rewards. The deficiencies of monetary records of wage 
and salary rates and of income have been made obvious by the wide 
price swings of recent years. Equally faulty are quoted prices as 
measurements of the actual costs, to consumers, of goods and services 
purchased. For a dollar of money income, to be expended by a con- 
sumer, may at different times represent quite different outlays of 
effort on the part of the income recipient. Account must be taken of 
variations in the prices received by consumers for their productive 
efforts if we are accurately to definite the results of technical progress. 

* Sinee the analsniiB prooeeda from meaeuremente of aggregate output and aggregate eoete and 
value to unit ooste and unit edling prices, it is limited to average costs and corresponding rewards. 
The refinement of analysis that would be made possible by detail records of differential costs is not 
here discussed. 
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It is not enough to know that productive efficiency in manufacturing 
has increased 20 per cent. We should know what effects this may have 
on the real costs of manufactured products to consumers. This is true 
even though we are concerned only with the fortunes of a single in- 
dustry. It is doubly true when we are interested in the broader effects 
of technical progress on standards of living, on the utilization of pro- 
ductive resources, and on the amount and character of employment 
available to industrial labor. 

The deflating indexes appropriate to our needs in passing from 
money levels to real levels must be numerous, and adapted to specific 
groups of consumers and producers. The task of constructing these is 
not for those engaged in studying particular industries. It is a proper 
task for bodies with broader responsibilities, for research agencies and 
federal bureaus. 

V 

The influence of machine technology on the fortunes of economic 
classes and the division of economic power has been a subject of dis- 
cussion in economic literature since the full force of the industrial 
revolution was felt in nineteenth century England. The present paper 
has dealt with some of the contributions that detailed field studies of 
American industries may make to our knowledge of technical progress 
and its consequences. In place of sweeping generalizations based on 
limited observation we need a body of knowledge derived from in- 
tensive investigations. Important contributions have already been 
made by Barnett in his pioneer work on the glass industry, by Eliza- 
beth Baker on the printing trades, by the United States Bureau of 
Labor Statistics, by the Minnesota Employment Stabilization Re- 
search Institute, and by Jerome in his comprehensive study of mech- 
anization. The survey of productivity and industrial techniques that 
is now being conducted by the Works Progress Administration and 
associated agencies will yield further knowledge. Such concrete studies 
of productive operations and of requirements will give us an apprecia- 
tion of the true inwardness of the machine age. 

It is clear that for an understanding of the role played by changing 
technology today we must go beyond the record of changing tech- 
niques in individual industries. Mechanical and managerial changes 
affect economic organization and the lives of the human elements of 
that organization through the system of prices — ^through their in- 
fluence on returns to capital, on profits, on wages and wage rates, and 
on the purchasing power of individuals and groups. The incidence on 
prices of changes in production lies at the heart of the problem raised 
by industrial change. 
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The working of a modem economy involves contact between pro* 
ductive energies and purchasing power. A gain in productivity brings, 
on the one hand, a release of productive energies; less effort is required 
for the production of a given quantity of goods. On the other hand, 
a gain in productivity brings (almost invariably) a shift in the dis- 
tribution of purchasing power, a shift from group to group or a change 
in the distribution Mrithin a group. The essential problem of readjust- 
ment is that of establishing a connection between the released pro- 
ductive energy and the purchasing power thus shifted. Under contem- 
porary conditions this connection can be established only through the 
system of prices. Whether it be directly and readily established, with 
only temporary dislocation, or whether the process be long drawn out, 
with protracted unemployment of productive resources, depends in 
good part upon the original incidence of the change and upon the 
number and character of the frictions retarding a realignment of pro- 
ductive agencies and a readjustment of producer-consumer relations. 
In an economy marked by numerous frictions the pains of readjust- 
ment may be minimized, as I have suggested elsewhere, when the gains 
of industrial progress are widely diffused.* When the gains are nar- 
rowly restricted the economy may operate for an extended period at 
an inefficient level. 

* See PricM in RecesHon and Reeowry, National Bureau of Economic Reiearch, New York, 1936. 



HIGHLIGHTS OF THE 1935 CENSUS OF BUSINESS* 

By F. a. Gosnbli. 

Chi^ Statistician, Census of Business 
Bureau of tke Census 

T he 1935 Census of Business is the most comprehensive business sta- 
tistical undertaking that has ever been known. It is interesting to 
check the growth of this enterprise since its beginning in 1927. In 
that year a test Census of Retail and Wholesale Trade was made 
covering 11 cities, in which there were collected 111,000 schedules. 
The 1929 Census of Distribution included retail and wholesale trade, 
hotels, construction, and distribution of sales by manufacturers. 
There were 1,873,000 business units included in that census. The scope 
of the 1933 Census of American Business was changed so as to include 
service establishments and places of amusement and exclude con- 
struction and distribution of sales. During that year there was a total 
of 2,193,000 reporting establishments. The 1935 Census of Business 
includes retail and wholesale trade, service establishments, places of 
amusement, hotels, construction, bus and truck transportation, radio 
broadcasting, insurance and real estate, advertising agencies, ware- 
housing, banking and finance, distribution of sales by manufacturers, 
and the operation of commercial and other non-residential buildings, 
for which there have been obtained approximately 3,000,000 reports. 

The information for the 1929 census was obtained on 15 compre- 
hensive schedule forms. In 1933 the information was collected on a 
single form which was prepared in such a way as to obtain basic facts 
only from all kinds of business coming within the scope of that census. 
In 1935 we have used 16 schedule forms which provide more or less 
detailed information covering various fields of business. In deter- 
mining the detail in which the information should be obtained, con- 
sideration was given to the availability of statistical information 
from all Governmental sources so as not to duplicate the work of 
other agencies. It was decided, for example, that the only essential 
additional information that should be obtained for banks and finan- 
cial institutions was employment and pay roll data by occupational 
classes. In contrast, the wholesale questionnaire, counting each com- 
modity item separately, included more than 300 questions for which 
we attempted to obtain information. 

Most of you are familiar with the type of tables that are used in 
presenting the results of a Business Census. I shall, therefore, not 

* Part of ft pftper praMnted ftt the Ninety-eichth Annuftl Meeting of the Amerioen Stotiatioftl 
Anoeifttion (ftt ft joint aenion with the Amerieen Merketing Aaeooifttion), Chioftgo» Deoember 28, 1030. 
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discuss these tables other than to give you a brief report on the prog- 
ress that is being made in their production and publication. 

The first complete report of the Census of Business covered radio 
broadcasting. The second was the preliminary summary on Retail 
Trade, published on October 15, 1936. Until this report was issued, 
no one toew to what extent retail trade in the United States had re- 
covered from the depths of the depression which, 1 believe, was 
pictured fairly accurately by the 1933 Census of American Business. 

On October 22 there was published a preliminary report on service 
establishments, followed by the United States Summary for Whole- 
sale Trade, released on November 27. 

Each of these reports contains basic information on the number of 
business establishments, their net sales or operating receipts, employ- 
ment and pay roll during 1935. In the Retail and Service reports, the 
data are shown for each state, each county and each city of more 
than 2,500 population. Data on Wholesale Trade are presented for 
states and for counties and for cities of more than 5,000 population. 

Within a few days the Retail type volume will be issued, presenting 
basic facts for independents, chains and other types for states and for 
cities having a population of more than 500,000. As in previous cen- 
suses, the type tabulations are limited primarily to the kinds of busi- 
ness in which chains operate. 

One of the most discussed types of business at the present time is 
the consumer cooperative. For the first time we have been able to 
obtain some information which will throw light on the extent to which 
this type of business has thrived. Likewise, much valuable informa- 
tion will be presented for voluntary chains. It is unfortunate that no 
facts were collected in the previous censuses by which results may be 
compared. Observation, however, leads us to believe that there has 
been a remarkable growth in these types of stores. 

Following the type of operation information we shall present com- 
modity sales data, which unfortunately were omitted from the 1933 
census. We have collected sales for approximately 200 commodities 
from more than 100,000 establishments doing a business of $50,000 
or more. The answers to the commodity inquiry are necessarily not 
consistent in all reports. We feel, however, that there is a sufficient 
number of reports giving reasonably accurate information from which 
we shall be able to prepare tables which will give an index of com- 
modity sales by kinds of business by states and for principal cities. 
This is one of the most difficult and complex tabulations being under- 
taken as a part of the Census of Business, and the information will 
not be available until sometime in the spring. 
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The officials of the Bureau of the Census are aware of the fact that 
we still have a long way to go in developing the technique of pre- 
paring and presenting the statistics of business. The success of a 
business census depends, to a large extent, upon the proper enumera- 
tion of the establishments. This is the most difficult problem facing 
the Bureau. The scope of a Business Census is so complex that it is 
difficult even for the Bureau staff, which has charge of and is re- 
sponsible for the job, to fully comprehend its problems. In preparing 
instructions for the field agents who collect the information, it seems 
impossible to condense them to less than approximately 100 pages of 
printed material. Many of the explanations arc necessarily technical 
and difficult for the average field agent to understand. The Census of 
Business for 1935 being of such a comprehensive nature, the results 
have not been entirely satisfactory for all of its phases. 

It is an easy matter for the field agents to determine in most in- 
stances whether an establishment is a retail store, garage, or hotel, 
but it is frequently impossible for him to determine whether a manu- 
facturer is selling his goods at w'holesale through a sales branch, or 
whether certain types of firms should be included in the Construction 
or Real Estate Census. 

One of the problems which appears to be insurmountable is the 
contacting of a large number of business concerns which do not have 
definite, recognizable places of business. This is particularly true in 
the insurance, real estate, transportation, and construction fields. 
During recent years a great deal of our residential construction has 
been carried on by small operators who have no place of business 
other than their rc-sidences. This is more particularly true of sub- 
contractors such as plumbers, electricians, carpenters, and brick- 
layers. In enumerating trucking for hire we have experienced no 
difficulty with large transportation companies which own a fleet of 
trucks. A great deal of the truck transportation, however, is con- 
ducted by persons who own one or two trucks and have no place of 
business other than their homes. These we were unable to enumerate 
with any degree of accuracy. 

We are now convinced that it is not possible to take a complete 
census of every phase of American business through a single enu- 
meration force. It is my belief that future Censuses of Business should 
be broken up into smaller sections, retaining in the principal division 
such businesses as retailers, wholesalers, service establishments, and 
hotels. The other phases which are included in the present Census 
should be specialized jobs. For instance, a much more accurate and 
thorough job would be accomplished on transportation if an enumera- 
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tor, who was employed in the city for the purpose of collecting such 
information, had nothing to concern him other than making a thor- 
ough survey of that field. This likewise applies to the insurance and 
real estate field, construction, and professions (which were dropped 
from this census in its early stages) and other special types of business 
such as advertising agencies and the operation of commercial and 
other non-residential buildings. 

Breaking the census into smaller sections alone, however, would 
not solve all our problems. There must be a more adequate central 
control of the canvass for every phase of American business. The 
temporary nature of the work makes it impossible to obtain a large 
number of enumerators for two consecutive censuses. Therefore, in 
using this method there is a lack of uniformity in the canvass. In the 
censuses of 1929 and 1933 an enumerator was assigned to a district 
which contained approximately 100 to 500 businesses coming within 
the scope of the census. He was furnished no lists whatever, but was 
instructed to call on each establishment in his district and obtain a 
report, or explain to his supervisor why the report was not obtained 
on his first call. There was some improvement in the method used in 
the 1935 census. Index cards were furnished the enumerators for all 
retail trade establishments doing a business of 120,000 and over. 
Owing, however, to the rush of work in connection with the editing, 
coding and otherwise preparing the schedules for tabulation, it has not 
been possible for the office to have a sufficient staff to make a thor- 
ough check of the enumerators’ work by districts. It is believed, how- 
ever, that this census includes more than 95 per cent of the total 
businesses of the country falling within its scope. Our objective is to 
obtain 100 per cent, and any letting down in this respect would soon 
result in the canvass deteriorating to such an extent that a very much 
larger percentage of the total business would be lost from the tabula- 
tions. 

With this in mind, the Business Census Division is now preparing 
a complete card index of all retail and wholesale trade and service 
establishments for which reports were obtained in the 1935 census. A 
master card has been prepared on which will be entered such basic facts 
as sales, employment, pay rolls and expenses for each census year. 
We will also include on this card the classification of the establish- 
ments for the various censuses which will give us an excellent op- 
portunity to make special studies of the reasons why trends from one 
kind of business to another are not uniform. This record will provide a 
permanent history of all business concerns. 
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It is the policy of the office to classify an establishment in the kind 
of business represented by the major portion of sales or revenue. For 
example, many of the principal retail hardware stores are also en- 
gaged in wholesaling. If the wholesale operations exceed the retail 
operations, it is our policy to include that concern in the Wholesale 
Census. When the next census is taken, the reverse may be true and 
the same establishment would be tabulated in the Retail Census, 
thereby showing an unwarranted decrease in wholesale hardware 
trade with a resultant overstatement of retail trade. This is true of 
many kinds of business, such as lumber yards, automobile establish- 
ments where the establishment acts in the dual capacity of distributor 
and dealer, and the hay, grain, and feed business. 

A card record is also desirable owing to the so-called “hair-line” 
decisions which must be made in classifying those dual-line establish- 
ments which might take either of two kind-of-business classifications. 
This is particularly true of stores selling such combinations of lines as 
furniture and hardware, groceries and feed, clothing and general mer- 
chandise, or coal and building materials. 

Heretofore, census data have been published for cities as a whole. 
With minor exceptions, no information has been presented for shop- 
ping or neighborhood districts within cities such as Chicago, New 
York, and Philadelphia. There has been, however, since the first com- 
plete Census of Distribution in 1929, considerable pressure from var- 
ious sources for a more detailed breakdown of the retail trade infor- 
mation for areas within the principal cities. The Bureau has not had, 
until the present time, the facilities for making a comprehensive study 
of the most practical methods of presenting such data. The 1933 
census was taken and completed in a very short time with inadequate 
funds and it was, therefore, impossible at that time to make a study 
of this problem. For the past several months the Business Census 
Division has been making such a study. 

The real problem is to determine a suitable business area layout and 
to make sure that the business data desired for marketing purposes 
can be compiled and published for these areas without disclosing the 
operations of individual concerns. Consideration was first given to a 
plan for dividing the entire city into large communities by com- 
bining previously established population census tracts. This method 
was subject to the objection that in many instances the principal 
business streets serve as boundaries for the census tracts; hence, com- 
bining tracts might split the business centers. The plan would permit 
a study of retail trade for more or less homogeneous population areas 
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but it would not afford an analysis of important concentrations of 
business. Also, community areas arrived at in this manner would 
include residential and other sections not devoted to or zoned for 
business uses. Statistics for the large area would not sufficiently 
localize certain kinds of business to be of maximum value for sales 
promotion and market analysis. For this purpose it would be neces- 
sary to show tabulations for centers or thoroughfares within the 
larger areas. 

Attention was next given to a study of the principal thoroughfares. 
It is characteristic of most cities that a large portion of the retail 
stores are located along a few principal streets; in Philadelphia, for 
example, along Broad Street or Chesnut and Market Streets. Studies 
show, however, that although business tends to front on the principal 
streets, particularly at the intersection of transportation arteries, a 
substantial volume of business is done on cross or parallel streets. 
Consequently, retail tabulations for principal thoroughfares or seg- 
ments thereof alone would not furnish adequate information. 

Each large city possesses a more or less well defined central business 
district, which is avoided by through traffic, where space is at a 
premium, and where buildings grow skyward. This district consti- 
tutes the principal shopping center and within its confines is conducted 
a large portion of the retail trade of the city; hence, an analysis of 
this district by kind of business is highly desirable. 

Within each city there are, in addition to the central business dis- 
trict, a number of more or less well defined outlying business centers. 
In these centers, as a rule, will be found a predominance of stores that 
specialize in shopping goods with an important addition of con- 
venience goods business. The latter will not be found to any great 
extent in the central business district. Any intra-city study not pro- 
viding for these outlying centers would be incomplete. 

There are also special features of each city that would not be 
brought out by the grouping of census tracts, by studying segments of 
business thoroughfares or by analyzing the business centers. For in- 
stance, one of the most individual chacteristics of Philadelphia is the 
business done on South Street. Here for 10 or 12 blocks one finds a 
large number of stores, practically all of which are selling distress 
merchandise, rejected or discontinued styles. Therefore, statistics 
which would not segregate data for this market would not furnish to 
the manufacturer and distributor of merchandise a true picture. 

Our experiments indicate that the most satisfactory method of 
making an intra-city study is first to tabulate the business of the large 
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community areas comprised of census tracts. These data must be 
supplemented by tabulations for the central business district, for out- 
lying business centers, and for segments of principal business thorough- 
fares. Special attention must also be given to any peculiar character- 
istics of the city. We have, following this method, made experimental 
tabulations of the 1935 retail trade reports for the City of Phila- 
delphia. We are pleased with the results of this work to date but we 
do not consider the job finished and solicit your suggestions. 

It was not until fifteen or twenty years ago that marketing research 
came to the fore and was recognized as essential not only in marketing 
but in gauging production and consumption. In the past, therefore, it 
was not so essential that the Census reports covering the various sub- 
jects be published with as much promptness as is demanded today. 
Neither was it necessary for these reports to have as widespread dis- 
tribution, as they were looked upon more as a history than as fur- 
nishing valuable up-to-the-minute marketing information. The Bureau 
of the Census recognizes the fact that the earlier reports are published, 
the more valuable they are. The information for some purposes is 
highly perishable. With this in view, we are constantly striving to 
advance as much as possible, the date on which the information be- 
comes available. Development of a better technique in the collection 
of the information, of which I have already spoken, must necessarily 
give adequate consideration to reducing materially the time required 
to obtain the information. 

I think you will agree with me that we have made rapid strides in 
this direction in compiling the information for the 1935 census, when 
I tell you that the data contained in the two Retail Trade volumes, 
totalling 516 pages, that were published on December 15, were pro- 
duced between the dates of October 29, when the field work was 
completed, and the date on which they were issued. Normally this 
process would require five or six months. One of the principal features 
in producing a report so quickly is the fact that the entire operation, 
including the printing, is carried on in the Philadelphia office. We do 
not claim all the credit for producing the report so promptly. It has 
been brought about partly by business concerns, particularly research 
agencies, who have told us that the value of the report would mate- 
rially depreciate unless it were published prior to January 1, 1937. All 
reports for the 1935 Census of Business, except so-called special 
studies, will be published on or before June 1, 1937. We have gone a 
long way, therefore, in developing new means of compiling and pub- 
lishing the results promptly; the principal problem still remaining, of 
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which I have spoken before, is the shortening of the time required for 
collecting the information. This, I assure you, is receiving adequate 
consideration on the part of all officials of the Bureau of the Census 
and in the future we hope to improve the 1935 record by four months. 

While discussion of the personnel engaged in the 1935 census may 
not be appropriate on this occasion, I cannot refrain from giving you 
a brief picture of the splendid results that have been obtained in an 
organization which is comprised almost 100 per cent of employees 
taken from relief rolls. As you are undoubtedly aware, the funds for 
this census were allotted from the Works Progress Administration 
appropriation with the understanding that not less than 90 per cent 
of all persons must be taken from the public relief rolls. These em- 
ployees work under the same regulations as persons in the regular 
CivU Service positions of the government. 

Today we have in the Philadelphia office approximately 1000 relief 
employees of whom more than 700 are thoroughly capable. We have 
been able to train more than 300 card-punch and tabulating machine 
operators who, I believe, can successfully compete with any similar 
group in the United States. We have also developed supervisory em- 
ployees and a large number of typists and clerks. The 1935 Census of 
Business has, therefore, accomplished a two-fold purpose. It has better 
equipped several hundred persons to carry on their life work and make 
an independent living in the future. The claim that these people are 
qualified to go back into private employment is fully substantiated 
by the fact that more than 100 have already been so employed. It has 
also accomplished the purpose of supplying much needed marketing 
information and recorded for history the degree to which United 
States business was able to come out of the depression within a two- 
year period. Either of these accomplishments is, I believe, well worth 
the $7,500,000 that will have been expended when the project is com- 
pleted. 



VARIATIONS IN PRICE RELATIVE DISTRIBUTIONS, 
JANUARY 1927 TO DECEMBER 1936 

Bt Leonabd Abchsr 
San Franeiseo State College 

T he changes in average prices which have occurred in the past few 
years have been accompanied by drastic alterations in the fre- 
quency distributions of price relatives. So revolutionary has been the 
effect upon these distributions that many of the generalizations pre- 
viously made concerning the behavior of price relatives are seriously 
impaired, if not discredited. In support of this contention the distribu- 
tions for each month, July 1927 to December 1936, are offered here, 
together with descriptive measures calculated from them.^ 

In the past considerable interest has been shown in this matter of 
price distribution, with the consequence that several studies have 
appeared on the subject.* From these and other studies certain con- 
clusions have emerged which, in the light of new data, deserve re- 
examination. 

Early investigations of the distribution of prices were animated by 
the desire to find the mean most appropriate to describe the central 
tendency. Francis Y. Edgeworth calculated price relatives for twelve 
commodities covering the years 1782-1820 and 1820-1865, combining 
them all into one series which was shown by a frequency curve pub- 
lished in his report. This frequency series was positively skew. In his 
opinion the geometric mean would give the most satisfactory descrip- 
tion of such a series.’ Using a method similar to Edgeworth’s, Wesley 
C. Mitchell arrived at the same conclusion concerning the nature of 

1 Data were aeoured from United Staten Bureau of Labor Statintios, Whdeaale Prirett^ Washinffton, 
1923-1930. No attempt wan made to fill in the gape which appear in these figures, consequently the 
number of price relatives in the monthly distributions varies; furthermore, the Bureau has from time to 
time increased the number of price quotations. However, it does not appear that these defects in the 
data have influenced the distributions in such a manner that the conclusions presented here are invalid. 

> Any discussion of price statistics must begin by referring to the comprehensive work of Frederick 
C. Mills, The Behatiof of Prieee, National Bureau of Economic Research, New York, 1927. Professor 
Mills analyses the data available in 1927, and reviews the literature on the subject as well, thus provid- 
ing a most useful summary of the work already done and giving invaluable bibliographical guidance. 
Another basic work in this field is that of Wesley C. Mitchell, The Making and Ueing of Index Numbered 
Bulletin No. 284, United States Bureau of Labor Statistics, Washington, 1921. See also Maurice Olivier 
Lee Nombree Indices de la Variation dee Prix, Marcel Qiard, Paris, 1927. No important study of price 
dispersion has appeared since 1927, and therefore the consequences of changing the base of the U.S.- 
B.L.6. price relatives from 1913 to 1926 have not been shown, nor have the eflFects of the recent de- 
pression on price relative dispersion been pointed out. 

* Memorandum by the Secretary, appended to the "Report of the Committee Appointed for the 
Purpoee of Investigating the Best Methods of Ascertaining and Measuring Variations in the Value of 
the Monetary Standard,” in the Report of the BriHeh AeeoeiaHoinfor the Advancement of Science , London, 
1887, pp. 254-301, particularly p. 284. However, of. idem., pp. 286 f. 


271 



272 


AuBBicAN Statistical Association ■ ' 


the distribution of relative prices. He employed 5,578 observations of 
chain relatives covering a number of years and found a series which 
was positively skew.* This led him to assert: 

For the geometric mean two merits are claimed. First unlike the arithmetic 
mean, it is not in danger of distortion from the asymmetrical distribution of 
price fluctuations. Chart 2 shows that in a large collection of percentage 
variations from the prices of the preceding year, the extreme cases of rise 
run about twice as far up the scale as the extreme cases of fall run down. 
Swh a distrihution is characteristic of relative prices in general [italics mine]. 
Indeed, the case cited is distinctly moderate; most collections of variations 
covering many years would show a greater difference.* 

Mitchell's conclusions are open to objection. Like Edgeworth, he 
combined the figures covering a number of years into one distribution. 
This procedure tends to obscure the month to month, or year to year, 
fluctuations. Yet on the basis of this composite distribution Mitchell 
implies that for any given period price ratios form positively skew 
distributions, a conclusion which gives support to advocates of the 
geometric mean. An examination of the monthly data for the period 
1927-1936, reveals a large proportion of negatively skewed series for 
which the geometric mean would give results greatly at variance with 
the modal or median values. In fact, if the price relatives for the 
period January 1930 to December 1935 (1926 = 100) are combined 
into one series, the consolidated distribution exhibits negative skew- 
ness. It therefore appears that Mitchell’s findings should be qualified 
to apply only to a limited period. Furthermore, although the geometric 
mean may be properly employed to average price relatives, the justi- 
fication for the use of this measure will not be found in the shape of 
the price relative distribution.® 

Another subject of extensive investigation has been the tendency 
of price data to disperse. Much has been made of this feature because 
change in dispersion is symptomatic of disturbance of relationships 
within the price structure; furthermore the validity of an average is 
affected by the degree of dispersion. It is therefore of interest to note 
the relatively slight variations in the standard deviation, while the 
logarithmic measure, which Mills has called the index of dispersion, 
has shown a higher range of fluctuation.^ Although the geometric 

« Mitohdl, ibid.t p. 18. Another study by him presents distributions for each year» 1913 to 1918. 
See Hiatory of Pricei During the War, War Industries Board, Bulletin No 1, Washington 1919. 

* Mitchell, Making and Using of Index Numbers, p. 69. 

* Olivier could find in the nature of the price distributions he examined no dear justification for 
the use of the geometric mean. Ibid., pp. 79>154; cf. particularly pp. 150-164 for his condusions. 

* The index of dispersion was calculated according to the formula given by Mills, ibid,, p. 257 . The 
logarithmic standard deviation employed in this calculation was obtained from the organised fre- 
quency distributions, employing the logarithms of the midpoints to represent the items contained with- 
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mean Ib the logical choice for averaging percentagee, and the index of 
diepersion iB an appropriate measure of deviation to use in conjunction 
with it, the extreme changes registered by this measure of dispersion 

MEASURES CALCULATED FROM PRICE RELATIVE DISTRIBUTIONS 
JULY 1927-DECEMBER 1936 
1926 -100 

ONWEIGHrED G£0U£rRIC AND ARIIHUEIIC MEANS 



INDEX OF DISPERSION 



SIANDARD DEVIATION 



suggest a qualification to consider when the geometric mean is em- 
ployed to represent the central tendency of the distributions presented 
here. 
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TABLB I 

MBASUBBS CALCULATED FBOM FREQUENCY DISTRIBUTIONS OF PRICE 
RELATIVES, JULY 1927 TO DECEMBER 1939* 



A.M. 

Q.M. 

S.D. 

I.D. 

Sk. 


A.M. 

Q.M. 

S.D. 

I.D. 

Sk. 

1927 

Jan. 






1932 

Jan. 

71.2 

67.4 

21.6 

24.2 

-.034 

Feb. 

— 

— 



— 

Feb. 

70.4 

66.6 

22.0 

26.2 

+ .004 

Mar. 

— 

— 


— 

— 

Mar. 

70.0 

66.9 

22.6 

26.9 

-.037 

Apr. 

May 

— 

— 


— 

— 

Apr. 

May 

69.3 

66.0 

23.1 

26.4 

+ .066 

— 

— 

— 

— 

— 

68.1 

63.6 

23.2 

27.6 

+ .046 

June 

— 

— 

— 

— 

— 

June 

67.4 

62.6 

23.4 

28.3 

+ .010 

July 

97.3 

96.1 

15.8 

10.9 

+ .088 

July 

66.7 

62.1 

23.6 

28.0 

+ .060 

Aug. 

98.2 

KJrM 

16.7 

■OKI 

+ .164 

Aug. 

66.9 

62.6 

23.0 

27.4 

+ .196 

Sept. 

98.9 

97.4 

17.6 

11.7 

+ .148 

Sept. 

67.6 

63.4 

22.3 

26.2 

+ .170 

Oot. 

99.1 

97.7 

17.4 

11.8 

+ .103 

Oot. 

67.2 

63.0 

22.8 

26.6 


Nov. 

99.1 

97.4 

18.6 

12.6 

+ .081 

Nov. 

67.0 

62.6 

22.7 

27.1 


Deo. 

99.7 

97.9 

19.8 

13.0 

+ .221 

Deo. 

66.2 

61.8 

22.8 

27.4 


1928 

Jan. 


98.4 

21.4 

13.3 

+ .216 

1933 

Jan. 

66.1 

60.8 

22.7 

27.3 

+ .166 

Feb. 

1 i jJlig 

98.0 

20.6 

13.3 

+ .216 

Feb. 

64.0 

69.4 

23.2 

28.3 

+ .168 

Mar. 

Vrt’a 

98.4 

21.2 

13.7 

+ .266 

Mar. 

64.2 

69.8 

22.9 

27.7 

+ .226 

Apr. 

MB,y 



22.6 

14.2 

+ .269 

Apr. 

iXty 

64.9 

60.6 

22.6 

27.1 

+ .236 

'n l|;l 

ItBI 

23.3 

16.1 

+ .314 

67.5 

63.9 

21.8 

24.2 

+ .198 

June 



21.4 

14.8 

+ .262 

June 

70.6 

67.1 

21.4 

22.3 

+ .016 

July 


98.0 

21.3 

14.8 


July 

74.5 

71.4 

20.9 

21.0 

-.118 

Aug. 

99.6 

97.6 

20.0 

14.3 

+ .109 

Aug. 

76.2 

72.7 

22.0 

22.2 

-.221 

Sept. 

irt'iwM 

98.3 

20.4 

14.2 

+ .176 

Sept. 

77.6 

74.2 

21.6 

21.7 

-.332 

Oot. 


98.1 

19.4 

14.3 

+ .077 

Oot. 

77.4 

73.7 

22.0 

22.7 

-.416 

Nov. 


98.6 

22.0 

14.6 

+ .060 

Nov. 

77.8 

74.2 

22.2 

22.4 

-.369 

Deo. 


98.2 

22.2 

15.2 

+ .043 

Deo. 

77.7 

74.0 

22.3 

22.6 

-.384 

1929 

Jan. 

imi 

98.6 

22.4 

14.6 

-.006 

1934 

Jan. 

78.2 

74.7 

21.6 


-.393 

Feb. 

100.3 

98.2 

20.7 

14.6 

-.041 

Feb. 

79.1 


21.0 

20.7 

-.281 

Mar. 

99.8 

97.6 

21.2 

14.9 


Mar. 

79.3 

76.2 

20.9 


-.262 


98.6 

96.4 

19.6 

14.7 

-.141 

Apr. 

May 

79.0 

76.7 

21.2 

21.3 

-.286 

97.6 

96.6 

19.3 

14.2 

-.081 

79.3 

76.9 

21.6 

21.6 

-.306 

June 

97.6 

96.6 

19.6 

14.6 

-.081 

June 

79.4 

76.8 

22.0 

22.3 

-.340 

July 

98.1 

96.2 

18.8 

13.4 

+ .029 

July 

79.0 

76.6 

21.8 

22.3 

-.334 

Aug. 

98.6 

96.6 

18.7 

13.3 

+ .068 

Aug. 

79.6 

76.9 

22.4 

22.1 

-.229 

Sept. 

98.9 

96.9 

19.9 

13.8 


Sept. 

79.9 

76.4 

22 6 

22.1 


Oct. 

98.3 


20.2 

13.9 


Oot. 

79.6 

76.1 

22.6 

22.1 

-.196 

Nov. 

97.0 


19.2 

13.9 


Nov. 

79.6 

76.2 

22.6 

21.7 


Deo. 

96.2 


19.6 

14.2 

■augl 

Deo. 

80.1 

76.7 

22.7 

21.4 

-.122 

1930 

Jan. 

94.7 

92.8 

18.6 

14.2 

.000 

1936 

Jan. 

80.6 

77.4 

22.2 

20.6 

-.103 

Feb. 

93.6 

91.6 

18.6 

14.2 

-.013 

Feb. 

81.1 

77.8 

22.2 

20.7 

-.116 

Mar. 

92.1 

90.1 

19.0 

14.6 

-.056 

Mar. 


77.3 

22.6 

21.2 

-.026 

Apr. 

Mtky 

92.2 


20.8 

16.2 

-.016 

Apr. 

May 


77.3 

22.7 

21.1 


KlIULfl 

88.4 

19.3 

16.6 

-.168 

80.6 

77.1 

22.2 

21.1 

-.068 

June 

88.8 

86.1 

19.4 

16.3 

-.222 

June 

E2B 

76.9 

21.6 

21.3 

-.172 

July 

86.7 

84.3 

19.6 

17.1 

-.292 

July 

79.4 

76.1 

21.2 

21.2 

-.214 

Aug. 

86.3 

83.8 

19.4 

17.3 

-.310 

Aug. 

79.7, 

76.3 

21.4 

21.6 

-.196 

Sept. 

86.8 

83.1 

19.8 

18.6 

-.328 

Sept. 

80.6 

77.4 

21.4 

20.3 

-.146 

Oot. 

84.7 

81.9 

19.8 

18.8 

-.327 

Oct. 

81.3 

78.3 

21.0 

19.6 

-.131 

Nov. 

82.8 

79.9 

20.2 

19.6 

-.316 

Nov. 

81.9 

79.1 

20.1 

18.9 

-.091 

Deo. 

81.6 

78.6 

20.2 

19.8 

-.178 

Deo. 

81.9 

79.2 

20.0 

18.8 

-.140 

1931 

Jan. 

79.6 

76.0 

20.2 

20.0 

-.222 

1936 

Jan. 

81.4 

78.9 

19.1 

18.2 

-.140 

Feb. 

78.4 

76.8 


21.0 

-.249 

Feb. 

81.1 

78.6 

1 19.1 

18.3 

-.126 

Mar. 

78.2 

wna 

yTiK.l 

20.7 

-.163 

Mar. 

80.3 

77.7 

19.2 

18.6 

+ .006 

Apr. 

May 

77.1 

73.9 


21.4 

-.188 

Apr. 

Mmy 


77.7 

19.1 

18.3 

+ .030 

76.6 

72.0 

21.6 

22.6 

-.178 

79.7 

77.1 

19.1 

18.4 

-.006 

June 

74.4 



23.6 

-.191 

June 


77.6 

19.1 

18.4 

+ .006 

July 

73.9 

E3Q 


23.1 

-.226 

July 

81.6 

78.9 

19.6 

18.8 

-.069 

Aug. 

73.6 


21.2 

22.8 

-.180 

Aug. 

82.6 

79.8 

20.2 

18.8 

-.066 

Sept. 

72.9 

69.2 

21.8 

23.6 

-.161 

Sept. 

82.8 

80.1 

20.2 

18.8 

-.046 

Oot. 

71.9 

68.1 

21.9 

24.2 

-.260 

Oct. 

83.0 


! 20.2 

18.8 

-.060 

Nov. 

71.9 

68.0 

21.4 

26.2 

-.168 

Nov, 

83.9 

EtSI 

1 20.2 

18.1 

-.062 

Deo. 

72.7 

69.0 

21.3 

23.9 

-.100 

Deo. 

86.8 

m^gj 

20.4 

18.0 

-.087 


A.M. Arithmetio Mean 
Q.M. Qeometrio Mean 
8.D. Standaid Deviation 

I.D. Index of Diqiwnion (See Mill*, ibid., p. 267) 
Bk. Skewness -8 (A.M.-Mean)/v 
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TABLE II 

FREQUENCY DISTRIBUTIONS OF RELATIVE WHOLESALE PRICESf 
July 1027 to December 1036 


Relative 

09 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Auff. 

Sept. 

Oot. 

Nov. 

Deo. 

1997 













0.0- 0.0 
























10.0“ 10.0 

— 

— , 

— 

— 

-- 


— 

— 

— 



— 


20.0“ 20.0 


— 

— 

— 

— 

— 

- 

— 

_ 

— 

— 



30.0- 30.0 



— 

— 

- 

-- 

- 

_ 



— 

— 


40.0- 40.0 

- 

— 

— 

— 

— 


2 

1 

1 

1 

2 

1 

60.0“ 60.0 

— 

— 

- 

— 

-- 

. , 

2 

2 

6 

7 

7 

9 

60.0- 60.0 

- 


— 

— 

— 


17 

13 

16 

12 

18 

17 

70.0“ 70.0 



- 

— 

— 

- - 

30 

31 

28 

33 

36 

32 

80.0- 80.0 




— 

— 

- 

82 

70 

81 

79 

69 

74 

00.0- 00.0 

— 

— 



— 

- 

102 

101 

167 

167 

166 

162 

100.0-100.0 



— 



- 

146 

146 

142 

146 

148 

131 

110.0-110.0 



— 




25 

32 

46 

61 

47 

63 

120.0-120.0 

— 


— 

— 


- 

16 

16 

26 

27 

26 

26 

130.0-130.0 

— - 

- 

— 

- 



0 

8 

8 

8 

8 

10 

140.0-140.0 

- 

— 


— 


— 

3 

6 

6 

6 

7 

8 

160.0-160.0 


— 




- 

3 

4 

3 

2 

3 

3 

160.0-160.0 



- 


— - 

- 

1 

— 

— 

2 

2 

3 

170.0-170.0 



— 

- 


- 

1 



— 

2 

2 

180.0-180.0 


— 


- 



1 



1 

1 

1 

100.0-100.0 


-- 





. - 



— 

— 

1 

200.0-200.0 







-- 



- 

1 

— 

210.0-210.0 


— 



- 





1 

— 


220.0-220.0 



— 

— 

— 

— 

— 




— 


230.0-230.0 


- 

•— 

— 

— 

-- 

- 

— 

1 

— 

— 

1 

1998 













0.0- 0.0 



















10.0- 10.0 


— 




— 


— 


— 


— 

20,0- 20.0 



— 

- 

— 

1 


1 

- 

1 


— 

30.0- 30.0 

- 


— 

- 

1 

2 

4 

3 

4 

3 

4 

6 

40.0- 49.0 

1 

— 

1 

2 


3 

2 

1 

1 

1 

2 

2 

60.0- 69.9 

7 

7 

8 

6 


6 

8 

8 

0 

10 

6 

6 

60.0- 69.9 

21 

26 

22 

22 

K| 

14 

11 

11 

9 

7 

13 

13 

70.0- 79 9 

26 

29 

32 

31 


31 

26 

32 

20 

31 

36 


80.0- 89 0 

71 

66 

69 

70 

75 

81 

87 

80 

72 

76 

72 

74 

90.0- 99.0 

169 

163 

166 

147 

140 

162 

146 

146 

164 

141 

127 

128 

100 0-100.0 

154 

160 

136 

161 

145 

142 

141 

153 

161 

163 

161 

162 

110.0-110.9 

37 

32 

49 

36 

37 

36 

40 

44 

49 

47 

66 

66 

120.0-129.9 

21 

23 

22 

21 

21 

21 

10 

20 

13 

21 

16 

15 

130.0-130.0 

11 

12 

13 

16 

20 

18 

16 

11 

16 

15 

14 

14 

140.0-149.9 

10 

11 

10 

9 

9 

7 

12 

8 

9 

16 

16 

16 

160.0-150.9 

4 

6 

7 

12 

11 

0 

6 

7 

4 

6 

3 

3 

160.0-169.0 

2 

1 

6 

— 



4 

3 

6 

2 

2 

2 

170.0-179.9 

4 

3 

1 

3 



2 

1 

2 

— 

— 

■— 

180.0-189.0 

1 

2 

1 

3 


■Si 

1 

1 

1 

- 

3 

3 

100.0-109.0 

1 

— 

— 

1 


■n 

3 

2 

2 

1 

1 

1 

200.0-200.9 

1 

1 

2 

1 

■1 

1 

— 

— 

— 

— 

— 

— 

210.0-210.0 

— 


1 

1 

2 

— 


— 


— 

— 

— 

220.0-220.9 

— 

1 

— 

1 

1 


- 



— 

- 

— 

270.6^279.0 

i 

-- 



V_* 



— 

- 




300.6^300.0 



- 

-■ 




- 


-- 

* i 

"i 

1999 













0.0- 9.9 








_ 






— 





10.0- 19.9 


— 

— 


— 

— 

— 

— 

— 

— 

— 

— 

20.0- 20.0 


1 

1 

1 

1 

1 

— 

— 

— 

— 

— 

— 

30.0- 30.0 

2 

2 

2 

2 

— 

2 

— 

1 

1 

1 

4 

4 

40.0- 40.0 

5 

4 

2 

4 

6 

3 

4 

3 

3 

2 

— 

1 

60.0- 60.0 

6 

7 

12 

10 

8 

8 

10 

8 

8 

8 

7 

7 

60.0- 69.0 

12 

16 

17 

17 

20 

21 

23 

19 

21 

23 

21 

30 

70.0- 79.0 

40 

30 

28 

36 

42 

41 

26 

20 

30 

44 

50 

48 

80.0- 80.9 

66 

72 

79 

76 

76 


80 

80 

82 

78 

88 

88 

00.0- 09.0 

122 

127 

120 

124 

ISO 


151 

161 

137 

120 

148 

169 

100.0-109.0 

160 

160 

151 

160 

164 

167 

144 

149 

151 

146 

133 

110 

110.0-110.0 

63 

71 

63 

40 

42 

38 

42 

34 

37 

42 

40 1 

30 

120.0-120.0 

22 

31 

23 

17 

17J 

1^ 

16 

10 

21 

22 

18 j 

18 

130.0-130.0 

17 

10 

12 

18 

8 

10 

14 

16 

20 

19 

18 

13 

140.0-140.0 

13 

7 

i 

8 

7 

3 

7 

8 

8 

7 


10 

160.0-160.0 

1 

2 

2 

3 

5 

6 

4 

3 

1 

— 

2 

2 

160.0-160.0 

— 

— 

— 

— 

1 

3 

1 

1 

1 

1 

1 

— 


U9M9 continued on next page) 
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TABLE n (ConlmuMf) 


170.0- 179.9 

180.0- 189.9 

190.0- 199.9 

200.0- 209.9 

210.0- 219.9 
220.0 229.9 

230.0- 239.9 

240.0- 249.9 

250.0- 269.9 

260.0- 269.9 

330.6^339.9 


0.0- 9.9 

10.0- 19.9 

20.0- 29.9 

30.0- 39.9 

40.0- 49.9 

50.0- 59.9 

60.0- 69.9 

70.0- 79.9 

80.0- 89.9 

90.0- 99.9 

100.0- 109.9 

110.0- 119.9 

120.0- 129.9 

130.0- 139.9 

140.0- 149.9 

160.0- 169.9 

160.0- 169.9 

170.0- 179,9 

180.0- 189.9 

190.0- 199.9 

200.0- 209.9 

300.6^309.9 


0.0- 9.9 

10.0- 19.9 

20.0- 29.9 

30.0- 39.9 

40.0- 49.9 

50.0- 59.9 

60.0- 69.9 

70.0- 79.9 

80.0- 89.9 

90.0- 99.9 

100.0- 109.9 

110.0- 119.9 

120.0- 129.9 

130.0- 139.9 

140.0- 149.9 

150.0- 159.9 

160.0- 169.9 

170.0- 179.9 

180.0- 189.9 

190.0- 199.9 


0.0- 9.9 

10.0- 19.9 

20.0- 29.9 

30.0- 39.9 

40.0- 49.9 

50.0- 59.9 

60.0- 69.9 

70.0- 79.9 

80.0- 89.9 

90.0- 99.9 

100.0- 109.9 

110.0- 119.9 

120.0- 129.9 

130.0- 139.9 
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TABLE 11 (Continued) 


Relative 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aus. 

Sept. 

Oot. 

Nov. 

Deo. 

140.(>>149.9 







1 









1 






100.0-159.9 

2 

1 

1 

1 

1 

1 

— 

— 


— 

— 


160.0-169.9 

— 

1 

— 

— 

— 

— 

— 

— 

— 

1 

— 

— 

170.0-179.9 

— 

— 

— 

— 


— 

— 

— 

— 

— 

— 

— 

180.&'189.9 

— 

— 

1 

— 

- — 

— 

1 

1 

1 

1 

1 

1 

190.0-199.9 

1 

1 

1 

2 

1 

1 

1 

1 

1 

1 

1 

1 

195.9 













0.(K 9.9 

3 

3 

3 

3 

1 















10.0- 19.9 


2 

2 

1 

4 

4 

3 

3 

3 

3 

3 

2 

20.6- 29.9 


31 

24 

28 

19 

7 

4 

5 

5 

9 

7 

8 

30.0- 39.9 


88 

82 

58 

38 

42 

26 

30 

24 

28 

29 

28 

40.0- 49.9 


110 

124 

123 

79 

66 

58 

61 

53 

52 

48 

67 

50.0- 59.9 

126 

118 

121 

135 

156 

116 

91 

84 

82 

85 

82 

64 

60.0- 69.9 

110 

107 

103 

■DEI 

145 

144 

114 

87 

92 

82 

83 

83 

70.0- 79.9 

109 

105 

no 

118 

128 

156 

165 

143 

125 

117 

124 

123 

80.0- 89.9 

97 

96 

91 

92 

99 

117 

156 

164 

177 

177 

179 

171 

90.0- 99.9 

61 

56 

57 

52 

54 

65 

85 

94 

■Dia 

114 

115 

121 

100.0-109.9 

33 

33 

33 

32 

32 

36 

44 

65 

65 

66 

63 

67 

110.0-119.9 

10 

10 

10 

10 

mSM 

12 

15 

19 

23 

21 

22 

22 

120.0-129.9 

1 

1 

1 

2 

Btl 

1 

1 


4 

5 

6 

5 

130.0-139.9 

— 


— 

1 

1 

1 

2 

mH 

2 

3 

4 

3 

140.0-149.9 

— 


— 

— 

— 

— 

— 

■1 

1 

3 

2 

2 

150.0-159.9 

— 


— 

— 


— 

— 

wgM 

— 

— 

— 

— 

160.0-169.9 

— 


— 

— 


— 

— 


1 

— 

— 

__ 

170.0-179.9 

— 

— 

— 

— 


— 

— 

Bl 

— 

— 

— 

— ! 

180.0-189.9 

1 

1 

1 

1 


1 

1 

■9 

1 

— 

1 

1 

190.0-199.9 

1 

1 

1 

1 


1 

1 

2 

1 

1 

1 

1 

200.0-209.9 

— 

— 


— 


— 

— 

— 

— 

— 

— 


210.0-219.9 

— 


— 

— 




__ 

— 

— , 

— 


220.0-229.9 

— 


— 

— 


— 

1 


— 

— , 

— 


230.0-239.9 

— 


— 


1 

— 



— 

— 


— 

240.0-249.9 

— 

B 

— 

— 

— 

1 

B 

B 

— 

— 

— 

— 

19S4 


■ 





■ 

■ 





0.0- 0.9 



B 









B 










10.0- 19.9 

2 

1 

I 

1 

1 

3 



4 

3 

1 

1 

20.0- 29.9 

9 

9 

9 

10 

11 

11 

9 

8 

8 

13 

14 

13 

30.0- 39 9 

23 

15 

12 

14 

17 

20 

21 

22 

22 

17 

18 

14 

40.0- 49 9 

58 

42 

44 

56 

50 

42 

40 

35 

30 

35 

36 

39 

50.0- 59,9 

68 

86 

78 

67 

73 

71 

75 

67 

64 

56 

59 

56 

60.0- 69.9 


89 

98 

90 

87 

93 

96 

108 

111 

117 

105 

109 

70.0- 79.9 

119 

127 

125 

1.30 

123 

112 

115 

122 

122 

127 

142 

137 

80.0- 89.9 

179 

172 

171 

167 

164 

180 

174 

163 

168 

168 

167 

176 

90.0- 99.9 

123 

123 

122 

120 

130 

123 

122 

127 

126 

124 

117 

no 

100.0-109.9 

70 

76 

78 

81j 

80 

80 

mSi 

77 

77 

73 

72 

75 

110.0-119.9 

22 

22 

22 

l?j 

21 

21 


23 

21 

22 

25 

24 

120,0-129.9 

5 


7 

7 

9 

7 

Bl 

6 

7 

9 1 

6 

9 

130.0-139.9 

5 

■1 

5 

5 

4 

5 

WM 

4 

6 

3 

■1 

5 

140.0-149.9 

1 

1 

1 

1 

2 

3 


3 

2 

2 


4 

150.0-159.9 

, — . 

— 

— 

— 

— 

1 

1 


— 

1 


— 

160.0-169.9 

— 

— 

— 

— 

. — 

— 

— 

— 

1 

— 

Bl 

— 

170.0-179.9 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

mm 

1 

180.0-189.9 

— 

— 

— 

— 

— 

— 

— 

— 


— 

— 

— 

190.0-199.9 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

250.6-259.9 

B 


— 

-- 


— 

— 

i 


■-i: 

— ■ 


270.6^279.9 

H 


-- 


-- 

— * 

-- 

— ■ 

i 

"i i 

i 

i 

1956 

■ 









i 



0.0- 9.9 

B 





— 














10.0- 19.9 


— 

1 



— 

2 

1 

2 

— 

— 

— 

— 

20.0- 29.9 

12 

12 

12 

14 

15 

12 

13 

12 

10 

9 

6 

6 

30.0- 39.9 

13 

15 

13 

12 

12 

13 

19 

19 

20 

16 

17 

17 

40.0- 49.9 

39 

34 

35 

36 

34 

31 

29 

31 

26 

25 

21 

24 

50.0- 59.9 

51 

53 

57 

54 

56 

70 

71 

64 

59 

48 

48 

44 

60.0- 69.9 

99 

94 

103 

113 

112 

104 

■1H9 


■Dill 

■DEI 

■DES 

101 

70.0- 79.9 

147 

143 

151 

135 

■nil 

127 

135 

134 

135 

129 

146 

140 

80.0- 89.9 

178 

186 

163 

177 

171 

177 

174 

171 

172 

169 

172 

182 

90.0- 99.9 


108 

106 

■D^ 

■ItM 

no 

113 

118 

125 

136 

133 

137 

100.0-109.9 

77 

79 

78 

74 

68 

68 

71 

72 

71 

77 

76 

71 

110.0-119.9 

29 

31 

31 

32 

33 

32 

26 

25 

25 

21 

27 

24 

120.0-129.9 

7 

7 

9 

10 

14 

14 

11 

12 

13 

12 

13 

15 

130.0-139.9 

4 

5 

8 

6 

8 

6 

4 

8 

4 

5 

4 

4 


U0SS continued on noxt pagtl) 
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TABLE II (Contmvad) 


Relative 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dee. 

140.0-149.9 

4 

3 

1 

2 



1 

1 

2 

1 

1 

1 

1 

150.0-169.9 

— 

— 


1 

1 

1 

— 

— 

— 

— 


1 

160.0-169.9 

— 

— 

1 

1 

— 

— 

— 

1 

1 

1 

1 

■ — • 

170.0- 179.9 

180.0- 189.9 


1 


__ 





___ 







190.0-199.9 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

200.0-209.9 

— 

— 

— 

— 


— 

— 

— 

1 

— 

. — 

— 

210.0- 219.9 

220.0- 229.9 

— 










— 



- — 

1 

— 



230.0-239.9 

— 

B| 

— 

— 

1 

— 

— 

— 

— 

— 

— 

— 

270.(^279.9 

_U 


’JJ 

“i 

ll! 

IL* 


— 


— 



280.0-289.9 

1 


1 

— 

— 

— 

— 

— 

— 

— 

— 

— 

1956 













0.0- 9.9 
























10.0- 19.9 

— 


— 

— - 

— 

— 

t 1 

1 

1 

— 

— 

— 

20.0- 29.9 

4 

6 

6 

6 

7 

8 

7 

6 

6 

8 

2 

2 

30.0- 39.9 

19 

16 

17 

16 

14 

11 

10 

9 

9 

11 

17 

13 

40.0- 49.9 

19 

21 

23 

22 

24 

26 

28 

26 

28 

24 

18 

23 

50.0- 59.9 

■E3 

50 

54 

55 

47 

43 

45 

49 

44 

45 

51 

45 

60.0- 69.9 


106 

106 

102 

144 

131 

96 

88 

84 

81 

76 

59 

70.0- 79.9 

148 

153 

175 

182 

1 153 

163 

161 

161 

156 

169 

149 

134 

80.0- 89.9 

182 

181 

163 

163 

1 162 

167 

194 

196 

KTH 


176 

175 

90.0- 99.9 

129 

126 

114 

114 

1 115 

113 

116 

128 

127 

142 

162 

161 

100.0-109.9 

75 

73 

72 

■rOE 

66 

67 

68 

66 

72 

70 

72 

94 

110.0-119.9 

23 

23 

22 

24 

24 

23 

27 

30 

33 

31 

36 

37 

120.0-129.9 

13 

12 

13 


8 

9 

14 

14 

11 

14 

13 

19 

130.0-139.9 

2 

2 

3 

4 

5 

5 

7 

5 

3 

4 

6 

6 

140.0-149.9 

2 

2 

1 

1 

1 

2 

2 

1 2 

5 

4 

6 

6 

150.0-159.9 

— 

— 

— 

— 

— 

— 

— 

1 

— 

2 

1 

1 

160.0-169.9 


— 

— 

— 

— 

— 

— 

1 


— 

— 

— 

170.0-179.9 

— 

— 

— 

— 


— 

— 

2 

3 


1 


180.0-189.9 

— 

— 

— 

— 

— 

— 

— 

— 

— 

1 


1 


t Taken from United States Bureau of Labor Statistics, Bulletins on Wholesale Prices. Wherever 
possible data were tabulated from the Bulletin for the month following; e.g., data for July 1920 was 
taken from the August 1029 Bulletin. However, November 1929 statistics were secured from the 
publication for the year following. Recently the Bureau has published the data only in the June and 
December BuUetina. 

It has been asserted that the rise or fall of average prices has certain 
effects upon the degree of dispersion. When prices are rising the dis- 
persion is greater; when they fall the price relatives are “squeezed” 
into a narrower compass and the dispersion is less marked.* Mills 
tested this generalization and concluded that “The results of the 
present study show that there is a connection between price dispersion 
and changes in the price level, but there does not appear to be such 
a simple and direct relation as that suggested by the authorities 
quoted.”* The recent data indicate that if there is any relation between 
the degree of dispersion and changes in the price level it is far from 
being a simple and direct one. In fact an inspection of the charts show- 
ing the measures calculated from the monthly distributions for the 

* Mills, ibid,, pp. 279 f., reviews the ideM on this point held by Wesley C. Mitchell, Francis V. 
Edgeworth, Norman Crump and Luoien March. Cf. also G. Udny Yule’s discussion of A. W. Flux’s 
paper in the Journal of the Royal Statiatical Society, Vol. LCCCIV (1921), p. 201. 

* Mills, ibid,, p. 280. For a more complete understanding of Mills’ position in regard to dispersion 
of price relatives and the price level, consult his *'Post-War Prices and Pre-War Trends," in this 
JOUBMAL, Vol. 23 (March, 1928, Supplement), pp. 45-67. 
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period following 1930 might lead one to conclude that falling prices 
mean higher dispersion, and rising price averages bring a closer con- 
centration of price relatives about their means. This is exactly contrary 
to the thesis mentioned above. 

With respect to skewness, there appears to be no consistent ten- 
dency. Mitchell’s statement that positive skewness is characteristic 
of price relative series ^has already been quoted.*® However, in the 
distributions for the period following 1927 negative skewness is more 
common than positive. Irving Fisher has pointed out that there is as 
much reason for negative as positive skewness, because a positively 
skewed distribution becomes negative when the base is reversed.** 

One questionable statement has frequently appeared concerning 
the skewness of price relative series. It is that such distributions are 
positively skew because there is no upper limit to the possible rise in 
prices, but the lower limit of price change is zero. So frequently is this 
statement encountered in the literature of index numbers that specific 
citations should be unnecessary. Furthermore, this reasoning is some- 
times employed to explain the “geometric” character of price relative 
series. However, if prices can rise indefinitely, but can fall only to 
zero, what is to prevent a large number of individual prices from rising, 
thus putting the bulk of the numbers in the higher values and imparting 
a negative skewness to the distribution? Furthermore, why should the 
asserted tendency for prices to rise disproportionately result in a 
series which will distribute symmetrically if plotted on semi-logarith- 
mic co-ordinate paper? If valid answers to these questions are to be 
found, one must go behind the price quotations to the forces which 
affect the movement of prices. 

Another contention which cannot survive criticism is that during 
periods of rising prices skewness tends to be negative, while during 
price recessions positive skewness is the rule.*® Mills found no justi- 
fication for this assertion, and the results of the present study indicate 
no definite relationship between the direction of skewmess and the 
direction of price changes.'® 

In conclusion, it may be reiterated that very few generalizations 
concerning the behavior of price relatives can be made with assurance. 

See p. 272, »ujnra. 

“ The Making of Index Numhera^ Houghton Mifflin Co., Boston and New York, 3d rev. ed , 1927, 
pp. 408-410. 

” Alfred W. Flux, “The Measurement of Price Changes," in the Journal of the Royal Statistical 
Society, Vol. IX^ICCI V (1921), p. 190, quoted in Mills, ibid., pp. 337 f. G. Udny Yule, in diAOUssing Flux’s 
paper, stated that tabulations w'hioh he had made gave aymmetrioal nerieA except for years of sharply 
rising prices when positive skewness was found. Ibtd., p. 201. Yule’s tabulation of Sauerbeck’s data are 
shown in a chart published in the Statist, Jan. 26, 1924, p. 1 15. 

M The formula used here to describe skewness is Sk ^3(M—Md)/tr. 
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This investigation reveals that for the period covered the distributions 
are bell-shaped, but otherwise they exhibit remarkable aberrations. 
They appear to follow no rules so far as skewness is concerned, and 
the dispersion of the price relatives is so greatly at variance with some 
previous investigations that valid generalizations which wUl apply to 
all periods of price history are diflB^cult to find. However, the negative 
conclusions obtained in this study indicate the necessity of going 
behind the price statistics to the economic forces which act upon prices 
to produce such marked variations between distributions. 



A GRAPHIC METHOD OF MEASURING SEASONAL 
VARIATION! 


By Williau A. Sptikb 
University of Nebraska 

T hb methodology of measuring seasonal variation has been im- 
proved in recent years by the development of more accurate 
though elaborate methods, but little has been done toward the simpli- 
fication of procedure for the purpose of saving labor. The usual task 
of gauging seasonal movement, however, is extensive rather than in- 
tensive, requiring comparative accuracy with a reasonable economy of 
effort. The solution is necessarily approximate, even when precise 
methods are used, both because non-seasonal elements are indeter- 
minate and because the weather and customs which produce seasonality 
are themselves variable. 

The writer believes that the seasonal problem may be simplified by 
substituting graphic measurement for numerical computation in dl 
or some of the steps involved, in order to save time without sacrifice 
of accuracy. The method described here permits the direct measure- 
ment or elimination of the seasonal element of a time series on a chart 
using no figures, and with only a pencil and several strips of paper as 
equipment. This device may also be used to eliminate seasonality and 
trend simultaneously, thus reducing a curve to its cyclical and random 
elements in one operation. Much time is saved, since computation is 
eliminated. In the hands of a skilled operator the degree of accuracy 
approximates that of analogous numerical methods, the errors of 
graphic estimation being largely or wholly offset by the advantages 
of the diagram analysis and the averaging process employed. 

The procedure may be summarized as follows. First, a non-seasonal 
base line is drawn on the chart. This may be a trend or trend-cycle 
curve,* or one of the alternatives noted under (2) below. Then (for 
monthly data) the ratio of each January’s actual value to its non-sea- 
sonal value, as determined by this line, is measured* by marking off 
the graphic interval on a paper edge, and a geometric mean taken of 
the central group of all such ratios.* This mean, when adjusted to 

* Th« writer ia indebted to Profeaaor F. C. MiUa for oritioiam end auggestiona oonoerning tbia 
method. 

* Cf. Kiog'a ‘‘preliminary oyole curve": King, W. I., ‘‘An Improved Method for Measuring the 
Seaaonal Faotor," Thia Journal, Vol. 19 (Sept. 1924), pp. 394-307. 

* Falkner, H. D. “The Measurement of Seasonal Variation," Thia Journal, Vol. 19 (June 1924), 
pp. 171-179. 

* Thia tjrpe of average is somewhat similar to Kusneta' “positional arithmetic mean," but is 
reached by a different process. Cf. Kusnets, Simon, Seasonal VariaHon tn Industry and Trade (New 
York, 1983), pp. 28, 81-33. 
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average 100 per cent for the twelve months, represents the January 
index of seasonal variation. If the January ratios fail to cluster, but 
tend to drift through the years, a smooth curve is drawn through their 
plotted values to secure a progressive measure of seasonal variation. 
The January data may then be corrected either for seasonal variation 
alone or for seasonal and trend movements together, by marking the 
appropriate distances on the chart from the paper strips. Other months 
are treated similarly. 

This method may be used in its skeleton form for rough and rapid 
seasonal measurement, or in more refined form if greater accuracy is 
required. The optional refinements include greater care in the selection 
of a base line, adjustment of seasonal indexes to average 100 per cent, 
the use of diagram charts for each month, and final checking by means 
of annual calendar charts. Each operation may be altered to fit the 
needs of a particular case, since graphic expedients may be borrowed 
from almost any numerical method. Conversely, numerical computa- 
tion may be sustituted for any graphic step which appears faulty. 

The procedure involves five steps: 

(1) The series is plotted on semi-logarithmic paper. The use of this 
scale implies two assumptions: first, that seasonal variation tends to 
be more stable as a ratio than as an absolute amount; and second, 
that the use of ratios is preferable to that of absolute quantities in 
its computation.^ In case the reverse is found to be true, arithmetic 
paper may be used instead. 

(2) A smooth line of central tendency is fitted to the series. This 
may be: 

(a) A trend line of any type, either drawn free-hand or mathemat- 
ically fitted by least squares. The latter is more laborious but 
more accurate than the former. 

(b) A free-hand “trend-cycle” curve (resembling a smoothed twelve- 
month moving average) following not only the trend but also 
cyclical and random movements of more than a year’s duration. 
The fitting of this curve involves a subjective error,* but its use 

* Hall, L. W. ’’Seasonal Variation as a Relative of Secular Trend,** This Joubmal, Vol. 19 (June 
1924), pp. 156-166. 

* This error cancels out either if the average level of the free-hand curve is too high or too low 
(since the seasonal indexes are adjusted to average 100 per cent), or if its positive and negative errors 
are equal (since the ratios for each month are averaged). The residual error may be minimised by: 
(1) breaking the trend-cycle curve at points of abrupt change, omitting erratic months; and (2) ad- 
justing so that the areas formed above and below the curve appear equal in each year. 

The moving average itself often involves a large error, since it fails to reach the peaks, valleys, and 
extremities of a series, and, unlike the free-hand curve, distorts the 11 or 12 months adjacent to a 
point of abrupt change. The Federal Reserve Board now uses the free-hand curve for industries showing 
abrupt non-seasonal shifts (Federal Reserve Bulletin, Deo. 1936), but checks this curve against a twelve- 
month moving average. The use of a free-hand curve alone is of course less precise than the use of both 
curves, but saves much labor. 
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as a base removes most of the cyclical distortion from the 
monthly seasonal relatives. The trend-cycle curve is therefore 
preferable to the trend line if the cyclical movement of a series 
is pronounced. 

While the use of a trend or trend-cycle curve is assumed in the fol- 
lowing discussion for the sake of simplicity, certain alternatives may 
be used instead: 

(c) Horizontal lines representing annual averages. 

(d) Horizontal lines drawn at the average level of complete cycles. 

(e) Any horizontal line on the chart. (This corresponds to the method 
of absolute monthly means.) 

(f) A graphic application of the link-relative method, described in 
footnote 9, which obviates the use of any such line. 

The choice of a base line depends on the same critieria as in corre- 
sponding numerical methods. The most accurate base is that which 
best portrays the non-seasonal elements of the data. 

(3) A strip of paper, roughly bisected by a dotted or colored line, 
is placed vertically on the chart with its edge on the January point 
of the first year, and its dotted line on the line of central tendency, as 
shown in Figure 1. The January position is then marked on the edge of 
the paper strip, as shown by the arrow. The same is done with the other 
Januaries, the dotted line being placed in each case on the line of cen- 
tral tendency. Now examine the strip (Figure 2) horizontally. The lin- 
ear distance from each point to the dotted origin represents the ratio 
of a January value to its "normal” value. The numerical magnitude 
of the ratio can be read directly from the logarithmic scale of the chart, 
if desired. The accuracy of chart plotting and reading, in the case of 
one-cycle paper ten inches high (such as Keuffel and Esser No. 358-50) 
is within one part in about 1000. Each point has obviated a division 
calculation on computing machine or slide rule, with its concomitant 
tabulation of figures. 

The scatter diagram of points on the paper strip shows the distri- 
bution of January ratios, arranged in order of magnitude, in their cor- 
rect geometric proportion. This visual device takes the place of the 
multiple frequency table, whose positional accuracy is comparable to 
that of letters in the pigeon-holes of a hotel clerk’s letter-box. The 
linear diagram also brings into relief the peculiarities of the seasonal 
movement. If the points (which may be numbered chronologically) 
show a drift along the paper strip, progressive seasonality is indicated. 
The degree of concentration of points measures the regularity of sea- 
sonal movement, and hence the reliability of the seasonal index. Dif- 
ferent months may be compared by superimposing the strips. 
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Seasonal characteristics may be brought into still clearer relief by 
plotting a month’s successive values chronologically on a strip, as 
shown in Figure 3. This device is particularly useful for longer periods, 
and for detecting and measuring progressive seasonal movement. In 
this case the strip itself should be a piece of ratio paper, with the years 
(1921-29) marked across the bottom. A month’s successive positions 
are then marked both on the edge of the strip and on its graph, at 
the same level. The resulting ratio chart serves the same purpose as 
arithmetic chart used for each month in other methods, but is drawn 
directly from the original graph without the use of separate charts or 
figures. 

(4) The values marked on the edge of the strip are averaged by 
inspection. The geometric mean of the central group of items is used, 
since this type of average is generally more satisfactory for a relatively 
small number of items than either the median or the mean alone.’ 
Extreme items may be discarded at once by inspection. The eye can 
then proceed from the median to the mean of 3 or 4 central points, 
thf?nce to the mean of the whole central cluster. The mean is marked 
on the strip with a caret, as shown in Figure 2, preferably with colored 
pencil. This brief operation has obviated all the tabulation and com- 
putation necessary in deriving the modified arithmetic or geometric 
mean by numerical methods. 

The geometric linear mean of the central cluster, when selected by 
a skilled observer, is believed to be more reliable than a typical figure 
chosen from the arithmetic means of successively increasing numbers 
of middle items, arranged in a numerical table,® because: (a) The 
items which constitute the central cluster may be better identified 
from the ladder graph than from the table, particularly if the erratic 
items are skewed, (b) The geometric mean is theoretically superior to 
the arithmetic mean in ratio analysis. On the other hand, the visual 
selection of the geometric mean involves a subjective error which cal- 
culation of the arithmetic mean avoids. 

The distance between the caret and the dotted origin represents the 
preliminary index of seasonal variation for January, since the use of a 
line of central tendency as a base eliminated trend (plus a large part of 
the cyclical element in the case of the trend-cycle curve), and the 
averaging of January ratios eliminated most of the cyclical and ran- 
dom residuals remaining. The numerical value of the index may be 
read, if desired, by placing the strip on the vertical scale of the chart. 
The interquartile range may also be noted, as a measure of deviation. 

The preliminary seasonal indexes will yield a seasonally adjusted 

T MiUi, F. C. StaMieal M§thod9 (New York, 1924), p. 327. 

* Cf. Kuinete, Simon, tbttf. 
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curve whose relative shape is correct but whose average level is slightly 
too high or too low. The level may be restored, if desired, by adjusting 
the twelve indexes to average 100 per cent. This can be done graphi- 
cally on a blank sheet of paper crossed with a horizontal line. The 
origin of the January slip is placed on this line, and the January index 
marked off vertically. The February index is laid off vertically from 
the latter point, and so on until the cumulative level of the December 
index is determined. The distance between this mark and the horizontal 
line is then divided by twelve, either visually (by bisecting twice and 
trisecting), or with a ruler. The resulting segment is applied to the 
caret on each strip and the corrected index marked in a different color. 
The preliminary indexes may also be adjusted mathematically by 
multiplsdng the numerical value of each by the quotient of 1200 over 
the sum of the twelve indexes, and plotting the results on the strips. 

Progressive seasonal variation is best measured by drawing a free- 
hand trend curve through the plotted graph on the strip, and trans- 
ferring each year's trend value horizontally to the left-hand edge of 
the strip, as shown in Figure 3. If a graph is not used, the points on the 
right-hand edge of the strip may be resolved visually into a three-point 
moving median or mean in the center of the strip, and then smoothed 
by inspection, with the first and last points added, on the left-hand 
edge. In either case, the distances between the final points and the 
dotted origin represent the progressive indexes of seasonal variation 
for June, subject to optional adjustment so that each year's indexes 
will average 100 per cent. The seasonally corrected values are then 
plotted as described under (5) below, except that the No. 1 index must 
be used for the first year (June 1921 in Figure 3), the second index for 
the second year, and so on. 

The distribution of points for any month may be irregular, showing 
two or more separate clusters. If this irregularity is known to be due 
to variable seasonal causes, such as the changing number of working 
days per month, and not to random factors, the months in each group 
may be corrected by the mean value of that cluster alone. In this way 
a correction for irregular seasonal variation is obtained. In case the 
seasonal character of a series changes abruptly, the curve m'tist be 
broken at the transition point into segments for separate correction, 
as in other methods. 

(6) The paper strip is finally placed again vertically on the chart, 
this time with the caret on the first January point. The corrected Janu- 
ary position is then marked on the chart opposite the dotted line of the 
strip. These steps are shown in Figure 2. The effect of this shift is the 
same as that of dividing the January datum by its seasonal index, and 
plotting the result. The seasonally adjusted curve may be moved away 
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from the original curve on the chart, for the sake of clearness, by shift- 
ing the dotted line on each paper strip a constant distance up or down 
before plotting the corrected monthly figures. 

The seasonal movement of other months is measured and corrected 
in the same way on separate edges of the same or other paper strips. 
The revised curve is then drawn through the resulting points on the 
chart. This curve retains the trend, cyclical and random elements of 
the original series, eliminating only seasonal fluctuations. 

If traces of seasonal variation still persist, the scatter diagrams of 
the months in question should be scrutinized to determine whether 
the line of central tendency and the averages were properly chosen, or 
whether a progressive correction, multiple average or break-up of the 
series into segments would improve results. The adjusted series may be 
retraced on a calendar chart, with each year plotted above the next 
year, in order to reveal more clearly any trace of seasonal residuals. 

A graphic application of the link-relative method may be preferred 
if seasonal relatives are believed to be more stable when based on the 
preceding month rather than on a given month’s “normal” value.® 
This method eliminates the use of a line of central tendency and 
achieves a partial cyclical correction by means of chain relatives. How- 
ever, the calculation of these secondary relatives and their correction 
for trend makes this process more laborious than the other. 

The method of eliminating trend and seasonal elements simultane- 
ously is illustrated in Figure 4. The procedure is the same as that 
already described, with the addition of a single adjustment for the 
trend factor. A horizontal line of the chart is chosen as a “normal” 
about which to plot the adjusted series. The paper strip is placed with 
its dotted origin on the line of central tendency (Figure 1), and the 
first January position marked on the strip as before. In case a trend 
line is used, the strip is not moved while the position of the “normal” 
line is also marked with a long dash (preferably out of the range of 
January items), and the year (1921) noted alongside. If a trend-cycle 
curve is used in plotting the monthly relatives, however, a trend line 

* The link-relative metbcxl may be performed graphically an follows: the ratio of each February 
to the preceding January is measured by setting the paper strip vertically with the central dotted line 
on the January item, and marking the February position on the strip in pencil. This is done for all the 
Februaiy’- January ratios, and the geometric mean of the central cluster is selected as in the other 
method. The chain relatives are determined on a blank sheet of paper crossed with a horiaontal line. 
Placing the initial January on this line, the January-February mean distance is marked off vertically, 
and the February point marked. The February-Maroh distance is measured vertically from the latter 
mark, and so on for 13 months until the second January is located. To correct for trend, the distance 
between the second January and the base line is divided into 12 equal parts by inspection. The February 
point is then shifted toward the base line by one of these twelfth, March by two-twelfths, and so on, 
until the second January is brought to the same level as the first. A horisontal line is next drawn by 
inspection through the geometric mean of the twelve adjusted points in order to make the average 
seasonal index equal to 100 per cent. The distances between the adjusted points and this line are 
finally applied to the plotted data, as in Figure 2, to effect the seasonal correction. 
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must be added to the chart and the dotted origin of the strip shifted 
to this line before the location of the "normal” line is marked. The use 
of a trend-cycle curve throughout wpuld reduce the adjusted series to 
its random elements and residual errors alone. 

The strip is then moved along the original line of central tendency 
and marked with the other January values and corresponding trend 
positions. The geometric mean of the central group of January points 
(not the trend positions) is selected and indicated by a caret, as before. 
Then the strip is placed with its caret on the first January item as in 
Figures 2 and 4. The new value for this month, however, is not marked 
next to the dotted line of the strip (since this would eliminate only 
seasonal variation), but next to the adjusted trend position for that 
year, as shown in Figure 4. The caret is then moved to the January 
of the second year, the second trend position marked on the chart, and 
so on. The other months are treated similarly, and a curve drawn 
through the new series of points. This curve should fluctuate about the 
selected horizontal line without trend or seasonal bias. The distance 
between the dotted center and a trend mark on a strip represents the 
trend ordinate for the month in question, just as the spread between 
the dotted center and the caret denotes its seasonal index. Hence, the 
distance between the caret and a trend mark of the strip represents 
the combined factor of trend and seasonality, and a corresponding shift 
of the original datum effects this compound correction. The cyclical- 
random elements of the curve have thus been isolated in virtually a 
single operation without recourse to computation or tabulation of 
figures. 

To recapitulate, the foregoing method of measuring seasonal varia- 
tion offers three advantages. The most important is that of labor saving 
The use of computing machines, tables or figures, as well as subsidiary 
charts or diagrams, is eliminated. Calculation is reduced to its simplest 
elements. Each month’s value is marked by a positional dash, the 
dashes are averaged visually, and the resulting seasonal index applied 
to the data directly on the chart. Trend may be eliminated in the same 
operation with little expenditure of time. Where clerical help is avail- 
able, the statistician needs only to draw the line of central tendency 
(or supervise its computation) and to select the mean of the central 
cluster on each monthly strip, while an unskilled assistant does the 
rest. 

The second advantage of this method is its accuracy, which is 
roughly equivalent to that of the analogous numerical methods. The 
average error of plotting or reading on one-cycle ratio paper is about 
0.1 per cent, whereas seasonal measurement is rarely reliable within 
1 per cent. The geometric mean of the central group of items, visually 
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selected, is believed to be a reliable type of average. The use of a 
trend-cycle curve involves a personal error, but reduces cyclical aber- 
ration, and draws the monthly relatives closer together, thus reducing 
the probable error of their mean. The theoretical advantages of averag- 
ing ratios to normal values in seasonal measurement are well known,“ 
and hence need not be considered here. 

The accuracy and computing time of several seasonal methods have 
been compared by the Statistical Department of the Detroit Edison 
Company” and by Mr. E. Z. Palmer,” using a synthetic series with 
known seasonality. Results are shown below, with the writer’s 
“graphic” method (using a free-hand trend-cycle curve) added in the 
last row. 


Mean deviation 


Method from true 

seasonal, 
per cent 

1. Monthlv means 2.0 

2. Interpolation 1.7 

3. Link-relative 2.0 

4. Ratio-to-trend-cyole 

4a. 12 months moving average 1.3 

4b. With free-hand correction 0.8 

4o. Graphic 0.8 


Mean deviation 
of monthly 
arrays. 


per cent 
18.4 
18.4 
7.3 


6.2 

4.0 

4.5 


Computing and 
checking time, 


minutes 

60 

110 

160 


285 

405 

40 


This test, while inconclusive, suggests that the free-hand ratio-to- 
trend-cycle methods are the most accurate, both in the average error 
of their seasonal indexes (column 1) and in the reliability of the indexes 
as derived from the monthly arrays (column 2). The graphic method 
retains the accuracy of its numerical counterpart (4b), but decimates 
its computing time (column 3). 

The third advantage is that of flexibility. Central tendency may be 
measured by a trend or trend-cycle curve, annual or cyclical averages, 
a horizontal line, or by chain relatives, whichever is most appropriate. 
When the values of a given month are marked on a paper strip, the re- 
sulting scatter will reveal any peculiarities of seasonal movement — 
whether progressive, abruptly shifting, irregular, or otherwise distinc- 
tive. The appropriate method of correction may then be chosen and 
carried on from that point, without starting anew. In the final step, 
seasonality may be eliminated either with or without trend from the 
series. The graphic medium affords a continual visual check on suc- 
cessive operations, promptly revealing errors in measurement or judg- 
ment, and allowing necessary variations of technique. Semi-annual, 
quarterly and weekly data may be treated in the same way as monthly 
material. 

** Mills, F. C., op. oil. pp. 323, 324, 328; Hall, L. W., ibid. 

“ ‘*A Mathematioal Theory of Seasonal Indioee,*' AnnaU of Mathomatieal Statioiiet, Vol. I (1930), 
pp. 57-72. 

** *‘Error and Unreliability in Seaeonala,'* Annala of Mcdhematical SMistiea, Vol. I (1930), pp. 
845-351. See eepeeially pp. 348-350. 



THE CONSTRUCTION OF TWO HEIGHT CHARTS 


By May Ayrbs Bvsqbbb 
New York City 

T his is a description of the construction of a pair of Heiglit Charts 
for American boys and girls which show the distribution of heights 
at each age and the height curves along which children tend to grow. 
Hundreds of height studies have been published and many of them 
have been made under careful scientific guidance. Yet when the parent 
or teacher or physician wishes to know whether an individual child is 
shorter or taller than would reasonably be expected, and whether his 
rate of growth is normal or abnormal, he finds the question difiicult 
to answer. The same child may be regarded as far below average in the 
light of one study and far above average in the light of another. 
Whether he ought or ought not to be about where he is is largely deter- 
mined by the individual opinion of the examiner. What appears to bq....-' - 
needed most is not another field study of stature but a merging of 
the results of many studies to produce a practical device for recording 
the growth records of children and making judgments concerning 
their significance. 

UTILIZING EXISTING STUDIES 

As finally constructed, each of the two new Height Charts, one of 
which is shown in Diagram 3, consists of a central or 50 per cent line, 
showing the height of the average American child at each age from 1 
to 21 years. Above and below this central line, not quite parallelling it, 
are other lines for 99 per cent, 90, 80, 70, etc., showing the heights of 
those children who are so tall that 99, or 90, or 80, or 70 per cent, 
etc., of all American children of their age are shorter than they. When 
an individual child's record is plotted on the chart it is therefore possi- 
ble to note not only whether he is taller or shorter than the average, 
but what height level he is on as compared with the typical level for 
his social-economic group, what percentile path he is most closely fol- 
lowing, and whether the amount of growth he makes over a given 
period is the same as, or more or less than, the amount of growth 
usually made by other children at his level. 

The first step in constructing these charts was to determine the values 
of the central or 50 per cent lines. Some 60 different sets of averages^ 
were used in making the study, but not one study reported reliable 
measurements for every age from 1 through 21 years, and no one of 

> Bw the lift, p. 307. 
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the sets agreed throughout its length with any of the others. Diagram 
1 illustrates the nature of the problem. This diagram shows the “aver- 
age” heights for American boys of different ages as shown by 18 of the 
studies.^ Which is the most reliable average for the typical American 
boy of, say, 10 years? How much does the typical boy grow between 
the ages of 13 and 14? How tall is he at 21? No one of the available 
studies could be taken as the sole guide in answering such questions as 
these. 

The simple device of combining the results of all the studies by a 
process of weighted averages could not be used. There were several 
reasons. The first and rather surprising one was that many otherwise 
excellent studies fail to state the numbers of cases included in different 
calculations, or to give any measures for dispersion. Strikingly little 
information is given as to the social-economic levels of the groups being 
studied. Moreover, several of the larger and more helpful studies 
showed evidence of bias in the selection of certain age groups which 
could not be corrected by any ordinary weighting process. 

A new nationwide study of sufficient scope would not only have 
been expensive and time consuming, but — which was more serious — 
even a very large and careful study would probably have suffered from 
many of the weaknesses of its predecessors. To make a thoroughly re- 
liable height study is not easy. Heights must be taken accurately; 
in most school records they are very inaccurate. Ages must be verified, 
especially when they are being classified to the nearest month. Large 
numbers of children must be measured at each age, because so little 
is known as to what determines variations in growth that it is as yet 
practically impossible even with elaborate precautions to select a 
small group of children every one of whom presents a completely 
normal grow^th picture. Children who seem alike at one age may a 
few years later present startling differences, and if the group is small 
a few such cases may distort the resulting figures. The selection of 
children must be intelligently inclusive, for until more is known about 
what constitutes normal growth the statistician should regard critically 
those studies which say, in effect, “Children so tall or so short as to be 
obviously abnormal have been omitted from this study.” 

Fully as important and much more difficult to guard against are the 
variations from age to age in the social-economic level, which many 
careful pieces of research have shown to be positively correlated with 
height.* Studies in public school systems, made many years ago, often 

> In Diagrams 1 and 2, because of the great amount of overlapping, only studies fairly far apart 
are shown, and no attempt is made to label the different ones. 

* For an exceptionally complete digest of these findings for children in different countries, together 
with full bibliography, the reader is referred to Barkev S. Sanders, Snnronment and Growth (Baltimore: 
Warwick and York, Inc., 1034). 
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showed children in the upper grammar grades taller than the records 
from the lower grades would have seemed to predict. The reason prob- 

DUQRAM 1 

AVERAQE HEIGHTS OF BOYS REPORTED BY 18 DIFFERENT STUDIES 



AGE 

ably was that as they grew older the poor children dropped out of 
school to go to work. In general poor c^dren are shorter than those 
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whose parents have more money, so that by leaving school they raised 
the average height for those who remained. Similarly it seems probable 
that some of the recent figures for heights of private school children 
have been raised or lowered at different ages by shifts in the average 
economic level of the pupils. On the higher economic levels the average 
for five year old school children, and for 16 year old college students 
is often greater than heights at other ages for the same schools would 
indicate, probably because the parents tend to hold back short children 
and push tall children ahead. On the other hand, in thickly populated 
districts the average heights of five year olds may be low because poor 
parents hurry their children into school to keep them off the streets. 

The difficulty of making any new height study which would avoid 
all these errors is obvious. It seemed probable that quite accurate re- 
sults could be secured, not by trying to measure several hundred thou- 
sand more children, but by analyzing and combining the best of the 
already existing studies in such a way that their non-typical figures 
would be identified and omitted and their typical ones utilized. Some 
of the 60 studies used were of pre-school children, others of pupils in 
the grades, others of high school boys and girls, and still others of 
college students. Measurements were for children of different social 
and economic levels, for different racial groups, and different geo- 
graphic locations. Some were for very large numbers of cases and some 
for very few. Some were for one sex only and some for both. Certain 
studies were made recently, while much of the most valuable material 
was gathered more than 40 years ago. There were many evidences of 
selective bias. Yet in spite of such differences, and in spite of the fact 
that no two sets of average heights per age were the same, all of these 
studies showed certain striking characteristics in common. The new 
charts were constructed by identifying, segregating, and combining 
those universal attributes. 

THE METHOD OF DIFFEHEHCE8 

When the averages for the many studies were plotted together on 
one sheet (as in Diagram 1), although some were high on the scale and 
others low they all followed essentially the same pattern. Average 
heights for one year old boys varied, but all of them were less than 32 
inches. Average heights for 21 year old boys also varied, but all of 
them were over 66 inches. Throughout their course, from one to 21 
years, the different studies stayed rather closely together; because 
essentially they were all measuring slightly different manifestations of 
the same thing, which was growth in human stature. They bore the 
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unmistakable appearance of curves changing according to the dictates 
of a controlling law. 

Height curves may be thought of as cumulative lines in which each 
year’s growth is added to the total reached the year before. The pat- 
tern which growth is following — whether it is accelerating or diminish- 
ing, and how rapidly — may be seen by breaking down each cumulative 
line into its separate annual increments. If we know that in one famous 
study the heights of boys from one to five years averaged in inches: 
29.4, 33.6, 36.7, 39.2, and 41.6, we are apt to think only of the rapid 
growth shown by little children. If, however, we break those figures 
down to show how much growth occurred each year, and find annual 
increases of 4.2, 3.1, 2.5, and 2.4 inches, what impresses us is the rapid- 
ity with which the initial rate of growth decreases. When corresponding 
figures from other studies are found to be closely similar, we then have 
a basis for estimating just about how much growth may be expected 
in the average child every year. Essentially, this was the process fol- 
lowed in building the central tendencies of the new Height Charts. 

For each sex the first, second, and third differences (annual incre- 
ments, differences of increments, and differences of these differences) 
of the height averages in each of the 60 studies were computed. It 
might have been possible by some process of weighting to combine 
these 60 lines directly into one master line. As has already been pointed 
out, however, so many of the studies failed to give full information 
concerning the methods by which the data were gathered that proper 
weighting seemed out of the question. Moreover, there were certain 
important accidents in selection which would not have been caught 
by the smoothing process. Each of the three set of differences was 
plotted in a master diagram. Most of the differences, being approxi- 
mately true ones, were so nearly identical that they clustered closely 
together in the diagram, often within an area representing only half 
an inch of growth, but differences which had been derived from non- 
representative measurements, either for a single year or for a long 
series of years, stood strikingly apart from the others. The points 
representing the great bulk of the studies fell into a narrowwinding 
stream or track which could be followed rather clearly froih year to 
year. The data from the great majority of height studies fell within its 
narrow boundaries and defined its course. Evidences of selective bias 
in the studies were made conspicuous by the way in which data derived 
from them departed from the common path. This is illustrated by 
Diagram 2 showing yearly increments, or first differences, of the aver- 
age statures of boys. For clearness, only 18 of the 60 studies in the 
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master diagram are shown. The distinctive pattern can be clearly 
seen. In this way it was possible, by disregarding the few abnormal 
differences, to locate for each diagram a trend line representing the 
central tendency of what the differences would have been had all the 
studies been free from selective error. 

DIAGRAM 2 

AVERAGE ANNUAL INCREMENT IN HEIGHTS OF BOYS IN 18 DIFFERENT STUDIES 
Increase from average height of preceding year 



2 3 4 5 6 7 6 9 10 M 12 13 14 15 16 17 18 19 20 21 

AGE 


The first, second, and third differences of average heights for boys 
and girls yielded six master diagrams. In addition there were two other 
master diagrams which were of major importance because they checked 
and controlled the other six. They were the diagrams showing the 
differences between the averages for boys and the averages for girls at 
each age and the differences of these sex differences. While boys and 
girls show typical patterns of growth, their patterns are not the same 
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yet in the comparison, certain accidents of measurement which might 
not have been detected when the sexes were treated separately were 
brought strikingly to light and the streams or paths of differences 
which characterized the first six master diagrams were subjected to 
an additional check and verification. Space does not permit reproduc- 
tion even in abbreviated form, of all eight master diagrams in this 
article. 

The plan for constructing two theoretical lines of average heights, 
one for boys and one for girls, was to find the central trends of the 60 
studies for each of the eight sets of differences, and then derive from 
these trends the two lines of average stature. Since all eight had been 
drawn from a common source, it followed that they all interlocked, so 
that the change of even one average in one of the basic studies involved 
corresponding changes in at least five of the diagrams and a change 
for both sexes meant revisions in every one of the eight. Since this was 
true for the individual studies, it followed that the true central trend 
lines for the differences of the eight master diagrams must not only lie 
within their respective channels and conform to the controlling direc- 
tion of those channels, but all eight must also show the same inter- 
locking. 

To determine the true trend lines called for much careful experi- 
menting. The procedure followed, starting with the third differences 
and working backward, was to find the marginal limits of the trend at 
each year in each of the eight master diagrams; locate the mid point 
value; and then, by a series of approximations, shift the location of 
each one of these mid points slightly up or down within the limits of 
its stream until the value of each interlocked with the corresponding 
values of the other seven. 

In so long a series of adjustments, the laboring statistician is com- 
forted by the words of Galton, in his presidential address of 1885 to 
the Anthropological Institute, where he tells o^ counting his pedigreed 
flower seeds from which he discovered the law of regression. He says: 
“the data ran somewhat roughly and I had to smooth them with tender 
caution.” In the work on the Height Charts also, smoothing with 
tender caution had at this point to be resorted to. 

When the interlocking trend lines for the eight diagrams had at 
last been identified, two lines were constructed from them, one for the 
average heights of boys and one for the average heights of girls, at each 
age from 1 to 21 years. These became the 50 per cent lines in the 
Height Charts. The figures finally adopted as the trends of first differ- 
ences, or annual height increments, and for boy heights minus girl 
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heights are shown in the first three columns of Table I. The two 
columns at the extreme right show the average heights for boys and 
for girls which form the central tendencies for the Height Charts and 
which were constructed from these figures. 

TABLE I 

ANNUAL INCREMENTS AND SEX DIFFERENCES IN HEIGHT AS DERIVED 
FROM SIXTY STUDIES, AND RESULTING AVERAGE HEIGHTS FOR 
BOYS AND FOB GIRLS* 


Inches 


Exact age 

Annual increments 

Difference 

Averace heiahts 

in years 

Boys 

Girls 

between sexes 

Boys 

Girls 

1 

4.22 

4.22 

.35 

30.25 

29.00 

2 

3.20 

3.20 

.35 

34.47 

34.12 

3 

2.70 

2.70 

.35 

37.67 

37.32 

4 

2.42 

2.42 

.35 

40.37 

40.02 

5 

2.24 

2.24 

.35 

42.70 

42.44 

6 

2.10 

2.10 

.35 

45.03 

44.68 

7 

2.00 

2.00 

.35 

47.13 

46.78 

8 

1.92 

1.02 

.35 

40.13 

48.78 

0 

1.86 

1.94 

.35 

51.05 

50.70 

10 

1.80 

2.12 

.27 

52.01 

52.64 

11 

1.74 

2.35 

-.05 

54.71 

54.76 

12 

2.16 

2.34 

-.66 

56.45 

57.11 

13 

2.44 

1 66 

-.84 

58.61 

59.45 

14 

2.47 

1.00 

-.06 

61.05 

61.11 

15 

2.00 

.40 

1.41 

63 52 

62.11 

10 

1.10 

.16 

2.92 

65.52 

62.60 

17 

.48 

.01 

3.95 

66.71 

62.76 

18 

.10 

.01 

4.42 

67.19 

62.77 

10 

.07 

.01 

4.60 

67.38 

62.78 

20 

.05 

.01 

4.66 

67.45 

62.79 

21 



4.70 

67.50 

62.80 


* The average height for Amenoan boys at 21 years is taken as 67.5 inches. See discussion below. 


An additional step was necessary before the averages could be com- 
puted. It was to find a starting point. This had to be an arbitrary de- 
cision, for at no age is there a completely reliable height average. 
The figure finally taken, because there was better evidence for it 
than for any other, was for the height of the average American man 
on his 21st birthday. With that as a finishing point, the values for the 
last two columns in the table could readily be determined. No one 
knows exactly how tall the average American man is. There are few 
studies for that age, and those that are available do not agree. Were 
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the influence of immigration removed, there is evidence to indicate 
that the average height of our men would show slight but steady in- 
creases from year to year; but these increases are in such large measure 
offset by the shorter stature of incoming foreigners that the mean 
stature of the first million draft recruits in the U. S, Army in 1917-18 
was almost exactly the same as the mean stature of recruits during the 
Civil War more than 50 years earlier/ This figure, which was 67.5 
inches, was therefore taken as proably the safest estimate for the aver- 
age American man when he reaches voting age today. It may be slightly 
too low. It is almost certainly not too high. The two sets of height 
figures were built down from that finishing point. 

the surface of distribution 

Height Charts, to be useful in stud3dng individual growth records 
for children of different social-economic-geographic levels, must show 
not only heights at each age for average American boys and girls, but 
also corresponding figures for the growth curves of children at different 
levels in the general distribution below and above the average. This 
means that the forms of the distributions at different ages must be 
determined. For homogeneous groups of adults the height distribution 
takes approximately the form of the “normal" or Gaussian curve, but 
it has been stated by some investigators that for growing children the 
distributions are not normal but skewed. 

Perhaps it is true that at certain ages, especially those of adolescence, 
the distributions of children’s heights are characteristically skewed, 
but the available evidence is not convincing. When one tries to state 
for any given year whether the skewness is large or small, positive or 
negative, the comparison of data from different studies does not give 
much help in arriving at a decision. Unfortunately most height studies 
do not publish the facts necessary for determining the shape of the 
distribution curves; but some idea of the differences in results where 
the data are available may be gained from the six sets of findings in 
Table II. 

By the familiar formula, “Skewness equals three times the Mean 
minus the Median, divided by the Standard Deviation,” perfect sym- 
metry would have a coefiicient of zero and moderate skewness a co- 
efiioient of about ± .25. When this formula is applied to the data for 
heights of adult males bom in the British Isles (Yule, C. U., Introduc- 
tion to the Theory of Statistica, p. 88 et seq.), we find that skewness 

* For diBOuuaon of the World War and Civil War ficures, see Davenport, G. B. and l^ove, A. Q., 
Army ArUhropdogy (Washington, D. C.: 1921), p. 67 et eeq. 
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equals .01. As will be seen by inspection of Table II, most of the dis- 
tributions represented there more nearly approach symmetry than they 
do moderate skewness. Where the coefficient of skewness is high for a 
given year in one study the coefficient immediately above or below it, 


TABLE II 


COEFFICIENTS OF SKEWNESS FOB AVEBAQE HEIGHTS OF BOYS 


Woodbury 

Age 1 month 12 month 

span span 

1 .08 .11 


Clark, 

Boas Sydenstrioker, Burgess 
Collins 


Diehl 


2 .06 .04 


3 .05 .05 


4 -.03 -.01 


5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 


.02* -.02 


-.14 


.06 

.21* 

.09 

-.23* 

.05 

0* 

.05 

0* 

.03 

0* 

.03 

.11* 

.03 

.20* 

.13 

.10* 

.12 

.08* 

.14 

-.08* 

-.05 

-.30* 

-.24* 


-.04* 


-.13* 



-. 22 * 

.07* 

. 02 * 

-.07* 

.26* 

.16* 

-.04* 

.08* 

-.31* 

-.23* 


-. 21 * 

-.02 

-.07 

0 

0 

-.02 


Sources; Woodbury, R. M., Statures and Weights of Children Under Six Years of Age (U. 8. Dept, 
of Labor, Children's Bureau, 1921), Boas. F,. The Growth of Toronto Children (U. S. Bureau of Educa- 
tion, 1806, 7. 1898). Burgess, M. A., Unpublished study of the heights of 600 boys in the Riverdale 
Country School, Now York City. Diehl, H., “College men,” Human Biology, Vol. 5 (Sept., 1933). 

* The number of children measured was less than 1,000. 


or for the identical year in some other study, may be low. The greatest 
apparent skewness usually appears in studies where the numbers of 
children measured are small. 

It would be helpful if distribution studies could be made with special 
emphasis upon securing large numbers of children in homogeneous age 
groups. If, especially during adolescence when growth is rapid, children 
could be measured on their birthdays, instead of to the nearest birth- 
day (which may be six months away), or to the past birthday (which 
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may be nearly 12 months away), and if large numbers could be meas- 
ured at each age, it might be that the skewness shown in some of the 
studies would largely disappear. Or, if the skewness is real, such a 
study might show at what ages it occurs and how great it is at each age. 

After reviewing the evidence now available, it was decided that for 
practical measuring purposes the most reasonable assumption is that 
for either sex at any exact age the heights of children are distributed 
in something very nearly approaching the normal distribution. A 
chart based on that assumption may be slightly misleading in its ex- 
treme outer ranges, when the measures of dwarfs and giants are being 
considered, but, in the light of present information, it will probably be 
less misleading than if skewed distributions for the adolescent period 
were arbitrarily adopted. The charts were therefore constructed on 
this basis. 

For the growth percentile linos above and below the average it was 
next necessary to determine the standard deviations at different ages. 
Unfortunately, many height studies fail to include in their published 
reports either the frequency distributions for different ages or com- 
puted measures of variability. Such data as are available, however, 
indicate that where the number of cases at each age is sufficiently 
large and the selection consistently representative the standard devia- 
tions of height distributions follow growth patterns much as do the 
figures for averages. With some modifications made necessary by the 
relatively small number of studies available, the technique already 
described for deriving a master series of averages by analyzing the 
fundamental difference trends of existing studies was also followed in 
determining the master series of standard deviations. 

Until the age of years, the standard deviations for boys and girls 
are practically the same. Their yearly increments, like those for aver- 
ages, are high during the first year and gradually decrease. The down- 
ward trend of yearly increments reaches its low at years, and then 
starts rather slowly upward for both sexes. The sharp upward adoles- 
cent spurt in the standard deviations begins at about 9) years for girls 
mid at about 10^ years for boys. The high point for girls is reached 
shortly before the 13th birthday, and the descent from thdt point is 
very rapid, so that from the age of 17 the standard deviations of the 
height distributions for girls have practically reached their final adult 
level. From 13} on, the heights of boys are much more variable than 
those for girls. The top of the boys’ adolescent peak does not come until 
just after the 15th birthday; and the final adult level is just being ap- 
proached at the age of 21. The standard deviation for the first million 



■GoNBTitiTcnoN OF Two Hxioht Cbaktb 


301 


American draft recruits in the World War was 2.71 inches. In making 
the Height Charts this figure was raised to allow for the extra variation 
which would have occurred had the Army recruits included men under 
59 inches or over 79. It is possible that this figure should be even a 
little higher; but it should probably not be any lower. 

TESTING THE CHARTS AGAINST THE 60 STUDIES 

After the lines for average heights and for standard deviations had 
been constructed they were tested for accuracy in terms of the 60 
studies from which they had been drawn. The averages of all the studies 
available for a given year were translated so that each became a per- 
centile point in a normal distribution determined by the average and 
standard deviation for that year. At age 10, for example, with the 
theoretical average for boys at 52.91 inches and the theoretical standard 
deviation at 2.27 inches, the entries for five of the studies were trans- 
lated into percentile points as follows: 



Average 

PercerUile point 

Study 

height 

on Height Chart 

Boas 

51.0 

20 

Holt 

52,2 

38 

Clark, Sydenstricker, Collins 

52.6 

45 

Baldwin Score Card 

53.5 

60 

Gray Ayres 

55.6 

88 

Height Chart, Boys 

52.9 

50 


In theory, if the Charts were properly constructed, any given study 
should maintain approximately its same percentile position for every 
year on the Height Chart. If, in the distribution for 10 year old boys 
the Boas average was at the 20 per cent level and the Gray, Ayres 
average at the 88 per cent level, we should expect the Boas and Gray, 
Ayres averages to maintain their positions near 20 per cent and 88 
per cent at 5 years, 8, 12, and 15 years. Their percentile positions 
would change from year to year only (a) if the samplings were so small 
or so biased as to produce fluctuations, or (b) if the social-economic 
level of the group being studied shifted — which apparently happens 
rather frequently, or (c) if the Height Chart itself, in terms of which 
the percentiles were found, needed adjustment. 

Where fluctuations in the percentage levels were due to weaknesses 
in the studies themselves, such fluctuations would be inconsistent with 
each other, and would occur at different years and in different direc- 
tions. But if, for example, one of the averages of the Height Chart were 
too high at one year, most of the percentages for the different studies 
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would show a drop at that particular year, and would therefore point 
unmistakably to the error in the average shown on the Chart. By lower- 
ing the average, perhaps even so little as one tenth of an inch, the cor- 
responding percentages might be raised and their fluctuations ironed 
out. 

The tables as drawn up covered the averages of all the studies at all 
the ages, translated in terms of percentile points on the new charts. 
To test the validity of the theoretical charts, these percentiles were 
then recomputed to see what they would be at each year if the Height 
Chart average were raised or lowered. The percentiles shown for the 
five studies just cited, for example, where the Height Chart average 
for 10 years was 52.9 inches, were recomputed for possible averages of 
52.6, 52.7, 52.8, 53.0, 53.1, and 53.2. Similar tests were made for all 
the studies at all ages for both sexes. 

As a matter of fact, this testing of the theoretical averages against 
the averages of the 60 studies proved hardly necessary. Surprisingly 
few adjustments had to be made; but the process did contribute to the 
writer’s confidence in the validity of the work. The averages which 
were finally adopted and which now appear at the even years along 
the 50 per cent lines of the two Height Charts are those which, while 
derived from and conforming to the relationship trends determined 
in the eight master diagrams of differences, also make for the least vari- 
ation in the percentile levels of the contributing studies. 

The standard deviations were tested in a similar manner. If the ten- 
tative average had been a little too high, that fact would have been 
indicated by a general down dip in most of the percentile values for 
the several studies, both above and below the 50 per cent line. If, how- 
ever, the average had been correct but the standard deviation too 
large, the percentile values of studies near the middle of the distribu- 
tion would have remained fairly steady, while those near the upper 
limits would have tended to drop and those near the lower limits to 
rise at the age in question. The standard deviations finally adopted 
were those which most nearly controlled such fluctuations in the very 
high and very low percentile levels, while still conforming to the re- 
quirements for the trends of differences. 

When the averages and standard deviations had been determined 
for even years the monthly figures were interpolated. Care was taken 
to see that the monthly increments, and the differences between those 
increments, increased and decreased in harmony with the direction in 
which the yearly increments were moving. Finally, the percentile points 
in each month’s distributions were determined, from one year to 21 
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DIAGRAM 3 

THE HEIGHT CHART FOR BOYS 
Slightly less than one half scale 

HEIGHT CHART — BOYS 


rilHB cunres In tbe durt ihow in iodm Uie height* of Ameriaui 
X bogrs rran the afe of one yew up to tl yewe. The yean ffom one 
to tl are indicat e d by the nunben running along tbe bottom of 
chart at the lower en^ of the heavy vertical line*. The light vertical 
linea between theae heavy one* are qiaoed two montha apart, ao that 
the middle of the firat qMoe to the li^t of a heavy vertical line repie- 
aenta the firat month b^ond the year of age iodimted. the firat light 
vertical line lepreaenta the aeoond month, the nest qmoe the third 
month, and ao on. 

The amaller numbera running along the left aide and the upper part 
of the diart lepieaent the indie* of height from t5 
throujdi indie* of height are lep reaen ted by 

the hmvy horiaontal line*. The light horiaontd linea 
between them are apaeed ao that each repreaenta two* 
tenth* of an inch. 

The curve* ahow tbe pereentagea of American boya 
ahorter than cadi indicated hcidit. Theae 
pereentagea are ahown at the ri^itdiand 
end* of the curvea. For example, auppoae 
that your boy ia 40 1 mehea tall on hia 
eighth birthday. Find the figure S at 
the bottom of the diart and follow the 
heavy vertical line up until it raaehea 
the heavy horiaonUl line that ia marked 
48 at ita left-hand end Then in the 







iffiUilTiiiuiifimiH 



apace betwreo thia 48 Ime and 
the next light line juat above it 
you will find the curve that ia 
marked 50 at ita nght-hand end 
The meaning of thia 50 curve at 
Uii* pmnt ia that 50 per cent of American boys 
right year* old are ahorter than this, and 50 per 
cent are taller. If the boy of right is 50 8 indies 
tall his height will be found to be on the 80 per 
cent hne. which means that 80 per cent of the 
boys of hia age arc as abort or shorter than he 
ia. and only <0 per cent are taller. 

If a boy measures only 40 4 inches by his eighth birthday he is far 
below the average. He is on the 10 per cent line Out of every 100 boys 
of hu age 80 will be taller than he la, and only 10 will be a* short or shorter. 
In general, the growth of most individual Ixo’s will tend to follow thdr 
particular curves, so that a boy wboae heights are between the 70 and 80 
per cent curves during bis pie-adiool years will probably continue to be 
taller than the average throughout his school life, and to have height records between 
the TO and 80 per cent curves. Tbe heidit of 67 5 inches for the 50 per cent hne at the 
age of fil represeata the height of the typical American soldier when this country entered 
the World War. Near the top* and the bottom* of the heavy vertical line* will be noted 
abort plotting crom Hnea which repsea en t the pomta throudt wfaidi curvea eould be 
drawn to repreaent at cadi age the beiditB beyond whidi there would be only one boy 
la 10.000 taller or ahortar. 

DIRECTIONS 

Your boy Aould he meaaurad cock mouth. Take heidtt standing straight, without 
dwes. Blako a pencil dot on the chart directly opposite number of indies a^ tenths 
that he is tall, and dirscUy above his exact age to you* and months. Coimect aucoeaaive 
doto to show Us growth history. If you mona ur e to aidtths. one eidith is about a tenth, 
s quarter ia n Httto over two tenthe. or (ho epoeo bo t woa a two IL 
Ihieo dd^the to e h n n et four tealha, on* hell is five taatha. five dgbihs ia about six tenths, 
Ihraa quartm is nearly ald>( taatha. and seven eighths k almoat nine tenths. Mea 
in eaatfaMtan auqr he dumgad into laehas by muMplyiiw hy JM. 

Mat AtubBowum, Fk. D. 
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years, for 1, 5, 10, 20, 30, 40, 60, 70, 80, 90, 95, and 99 per cent. From 
these figures the Height Charts for Boys and for Girls were drafted. 

THE HEIGHT CHARTS IN USB 

Diagram 3 shows the Height Chart for Boys as it is now being used. 
Each Chart is printed in green ink, on a sheet of 11 X 17 inch paper, so 
that when folded once it can be inserted in a standard manila record 
folder. Measures are given in inches, not in centimeters, because most 
people do not think readily in terms of centimeters, and it was desired 
to make the charts as simple as possible for practical use. While in 
order to secure smoothness the original computations were made in 
hundredths of an inch, the instructions suggest that no attempt be 
made to measure heights closer than to one-tenth of an inch. In fact, 
for most situations careful measuring to the nearest quarter inch will 
prove near enough for all practical purposes. It is more important to 
take measures carefully and frequently than to seek exact scientific 
accuracy on any one of them. 

It should also be stressed that while the 50 per cent lines on the 
charts probably conform closely to the average heights of American 
children, and while they are very useful in certain clinical calculations, 
they emphatically do not represent what is “normal” for all children. 
Different social economic groups have different normals. A child on 
the 50 per cent line may be short for his age if he belongs to one group, 
at normal height if he belongs to another, and tall for his age if he be- 
longs to still a different group. One of the purposes which these charts 
may serve is better to define for different groups of children what may 
reasonably be expected in the rate of growth. 

Research in which the two charts are used as tools has been under 
way for only a short time, but the experience so far harmonizes with 
what is already known about growth. Year by year school height rec- 
ords for 922 school children have been collected and compared with 
the chart curves. Typically the height of a normal child follows fairly 
closely along his particular percentile path. He grows by fits and starts, 
so that his growth line is sometimes below and sometimes above, but 
the general trend conforms fairly closely to the percentile line. The 
curves bear out the findings of other investigators who report high posi- 
tive correlations between adult stature and stature in childhood. Tall 
children start the adolescent spurt earlier than short children; and in 
most cases the short boy becomes a short man; the tall boy becomes a 
tall man. 

If a child grew evenly, like clockwork, (which he does not), with no 
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unusual glandular changes, his height expressed in percentiles would 
apparently remain about the same throughout his life. If, that is, at 
the age of one year he is so tall that only 25 out of every 100 children 
are taller than he and 75 out of every 100 are as short or shorter, he is 
growing on the 75 percentile line, and theoretically he will continue on 
that line, so that when he is five years old, or 10, or 14, or 21, it will still 
be true that out of every 100 children of his sex and age only about 
25 will be taller and about 75 will be as short or shorter. What children 
actually do, as indicated by their school records, is shown in Table III, 
which contains height reports in terms of percentiles for eight boys 
selected as typical from large numbers of similar cases. 

TABLE III 

HEIGHTS ON DIFFERENT BIRTHDAYS IN TERMS OF CHART 
PERCENTILES FOR EIGHT TYPICAL SCHOOL BOYS 


Birthday 

1 

2 

3 

4 

5 

6 

7 

8 

6 




75 



5 


7 




71 

55 

25 

5 


8 

97 

85 


70 

54 

28 

10 


9 

97 

88 


72 

45 

25 

12 

5 

10 

99 

90 

89 

74 

41 

23 

9 

3 

11 

99 

90 

88 

76 

46 

24 

11 

3 

12 

98 

93 

88 

73 

40 

26 

10 

4 

13 

97 

92 

85 

71 

45 

27 

9 

4 

14 

97 

96 

89 

70 

50 

23 

7 

3 

16 


90 

90 

70 

50 

20 


2 

16 


89 

87 


45 



1 

17 



87 






18 



86 







There are, of course, many records which do not run as evenly as 
these. There is a group of children, for example, who travel along a 
low level year after year, and then suddenly, with the onset of adoles- 
cence, shoot rapidly upward, so that they may rise 30 or 40 points in 
the percentile distributions. Apparently this type of grow'th is compara- 
tively rare. Most short children do not experience such a spurt, but 
where it does occur it is so striking that it attracts attention. 

Many of the apparent irregularities of growth are really due to 
carelessness in measurement. The rate at which a child is growmg is 
beginning to be regarded as one of the important indicators of his gen- 
eral physical condition; but as yet there is little in medical literature 
dealing with the problem. Many school and private physicians who 
watch weight very carefully are content to measure height “to the 
nearest inch” often without regard to posture, or to measure with 
shoes sometimes on and sometimes off so that, according to their rec- 
ords, children apparently shoot up or shrink down in the most star- 
tling fashion. In many records, especially for younger children, heights 
and weights are transposed on the record card and much interpreta- 
tion is needed to get the height picture approximately accurate. 

When a height chart is kept for the individual child, and his height 
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line entered month by month or term by term, an error in measurement 
stands out as dramatically as does a wrong thermometer reading on a 
fever chart. Where measurements are verified but the child suddenly 
begins to grow at an abnormal rate, either much faster or much more 
slowly than is usual, the graphic record gives parents, teachers, and 
physicians prompt warning that he needs to be kept under close ob- 
servation, and possibly given special medical care. The physician does 
not, of course, make a diagnosis based on height alone, but a careful 
growth record is often a valuable diagnostic aid. 

A few years ago the writer became interested in the experimental 
growth studies which are being carried on by Dr. Josephine Hemen- 
way Kenyon at the Endocrine Clinic, of which Dr. Irving H. Pardee is 
Chief, of the Vanderbilt Clinic in New York City. The idea of con- 
structing these Height Charts grew out of the evident need for such 
an instrument in measuring the effectiveness of hormone growth stimu- 
lation; and the plan was gradually enlarged to trace the growth pat- 
terns of other types of children -cs well. The charts were put into active 
use over a year ago, and one is now being kept routinely for every 
growth patient receiving care at the Clinic. These charts have con- 
tributed useful evidence on the rate of overgrowth in the early diag- 
nosis of pituitary tumors and recorded graphically the changes in the 
patient’s rate of growth under X-ray treatment. Growth abnormali- 
ties have been detected in apparently normal children; and, in the 
cases of children who because of slow normal growth or dwarfism are 
receiving growth stimulating therapy, a statistical technique is gradu- 
ally being worked out for differentiating between the amount of growth 
which would probably have occurred had the child received no medical 
care and the amount which may fairly be attributed to the specific 
medical treatment. 

The Height Charts are not yet perfected scientific instruments. 
Practice in the use of them will undoubtedly suggest needed changes. 
It is believed, however, that in their present form they are sufficiently 
accurate so that they will prove useful tools in the hands of parents, 
teachers, and physicians who wish to watch the progress of children 
and to identify in the early stages those who present growth problems. 
For investigators who are concerned with classifying special groups of 
children according to their characteristic growth patterns, the Charts 
should be especially useful because of the facility with which heights 
at different ages can be translated into common terms (as illustrated 
in Table III) so that deviations from the typical growth patterns can 
be readily measured. The Height Charts should also be of assistance to 
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physicians who wish graphic records of changes in height in growth 
cases under observation and receiving medical treatment. 

SOURCES OF SIXTY SETS OF HEIGHT FIGURES USED IN 
CONSTRUCTION OF HEIGHT CHARTS 

1, 2, Baldwin, B. T., "The physical growth of children from birth to maturity,*' 
University of Iowa Studies in Child Welfare (Iowa City, 1921). Norms for 
groups for each year for eight traits with eight years or more of repeated 
measurements, p. 152. Also, a practical score card, p. 410. 

3. Physical Growth and School Progress (Washington, D. C.: U. S. Bureau of 

Education, 1914). Data from children in University of Chicago schools 
and Francis W. Parker School, Chicago. 

4. Baldwin, B. T. and Wood, T. D., Weight-Height- Age Tables (New York: 

The American Child Health Assn., 1923). The Baldwin-Wood figures for 
boys, given in centimeters, are also to be found in Growth in Private 
School Children^ by H. Gray and J. G. Ayres, p. 178. 

6. Berkson, Joseph, “Growth changes in physical correlation — height, weight, 
and chest circumference — males,” Human Biology, (December, 1929). 
The data used were those for Citizens Military Training Camps, collected 
by Col. A. G. Love, U. S. A., from 100,000 examinations. 

6. Boas, F., “The growth of Toronto children,” Report of the Commissioner for 
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Oakland. 
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METHODS AND PROBLEMS OF SAMPLING 
PRESENTED BY THE URBAN STUDY 
OF CONSUMER PURCHASES* 

By Erika H. ScHORKBiiBa and Mildred Partbn 
Bureau of Labor Statistics 

T he purpose of this paper is to present to social scientists the 
problems of sampling encountered in the Urban Study of Con- 
sumer Purchases and to indicate the methods designed to meet these 
problems. This discussion is concerned only with the Urban Study 
because the rural areas included in the coordinated studies presented 
problems of sampling quite different in many respects from those of 
the cities. 

The authors believe that frank discussions of sampling problems 
are essential to an intelligent interpretation of the data resulting from 
any study. Furthermore, it is believed that the Consumer Purchases 
Study provided unusually diversified problems of sampling, so that 
the experience gained should be not only of interest to the student of 
Consumption, but also of value to social scientists who make use of 
sample data. 

The experience gained in the field of sampling is considered of 
technical interest for two reasons: (1) The study included four dis- 
tinct samples — a random sample, a selected random sample, a strati- 
fied sample, and a controlled sample. (2) The study was undertaken 
on a very large scale in all sections of the country, in thirty-two com- 
munities of varying sizes ranging from Wallingford, Connecticut, with 
a population of approximately 11,000 to New York City.* 

Four different samples were obtained in the study to secure the 
desired data on the consumption habits of American families in the 

* Revision of a paper preBOOted at the Ninety-eighth Annual Meeting of the American Statistieal 
Association (at a joint session with the American Farm Economic Association), Chicago, December 29, 
1936. 

1 For those unfamiliar with the survey it should he pointed out that the plans for the Consumer 
Purchases Study, which was undertaken as a Federal Works Project, were developed jointly by the 
Consumption Research Staff of the National Resources Committee, the Cost of Living Division of the 
United States Bureau of Labor Statistics, and the ICoonomice Division of the United States Bureau of 
Home Economics, with the cooperation of the Central Statistical Board. The data collected in the sur- 
vey were obtained by the schedule method through personal interview vrith the families. The project 
is administered in urban communities by the Bureau of Labor Statistics and in some small cities, in 
villages and farm areas by the Bureau of Home Economics. A Steering Committee composed of repre- 
sentatives of the cooperating agencies is guiding and coordinating the project. For a short description 
of the study, see the articles “Plans for a Study of the Consumption of Goods and Services by American 
Families” this Journal, Vol. 31 (March, 1936), pp. 136-150, and “Consumer Purchases — Some Results 
of a National Btudy,” by A. D. H. Kaplan, Proettdinga of tA« Boston Con/rrencr on Bisfrtontton, Sep- 
tember 29, 1936. 
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most effective way possible. Since the collection of these statistics on 
family expenditures and family living requires great skill and is very 
time consuming, it was of paramount importance to plan the size and 
the character of the sample very carefully. The plan devised called 
for the collection of data on consumer expenditures from a controlled 
sample, selected according to income, occupation and family type, and 
in addition, of data from a random sample which would indicate the 
relative importance of each group included in the controlled sample. 

The general plan was to draw a random sample of about 625,000 
families in the thirty-two cities studied and by progressive reduction 
to select from it a final controlled sample of approximately 30,000 
cases. This was accomplished as follows: 

(1) Only very general and easily obtainable information such as 
nativity, color, family composition, and housekeeping arrange- 
ments, was obtained from a random sample of the total family 
population of the selected communities. This information was 
recorded by the field agent on a Record Card for every one of the 
625,000 families visited. 

(2) From a selected random sample of approximately 250,000 of the 
above families, information was obtained during the same inter- 
view on income, occupation, composition of the family, type of 
living quarters, home tenure and rentals. These data were re- 
corded on a Family Schedule obtained from all families which 
met certain eligibility requirements as to nativity, color, and 
family composition. In most cities this selected random sample 
was restricted to native white families containing both a hus- 
band and a wife. In New York City, Columbus, Ohio, and the 
South, native-born negroes were also included. In Portland, 
Oregon, Columbus, Ohio, and Chicago, Illinois, family schedules 
were also secured from single individuals; 

(3) The selected random sample was supplemented by a stratified 
sample. This sample was needed to supply additional families 
of the higher income and rarer occupational groups from which 
the detailed data on expenditures could be obtained. - 

(4) The above samples were directed toward the final or controlled 
sample consisting of approximately 30,000 families which were 
asked to give the detailed information on consumption. 

Thus the core of the study is this final sample of expenditure 
schedules controlled with respect to the factors which on a 'priori 
grounds are considered most significant in determining consumption 
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habits. The main controls are nativity and color, occupation, income 
and family type. In addition the families must satisfy certain minor 
eligibility requirements as regards length of residence in the city, 
roomers and boarders, etc., introduced to eliminate extreme cases 
which would blur comparisons. 

The controlled sample of expenditure schedules was planned in such 
a way as to avoid the concentration of cases in the modal groups, and 
to yield the same number of cases for each income class, for each 
family type in each occupational group. This distribution assures a 
more adequate nuniber of cases for analysis of the expenditures of 
families belonging to tlic upper income and rarer occupational groups. 

Such a controlled sample has several distinct advantages. Aside 
from the economy resulting from the elimination of the concentration 
of the ca.ses in the modal groups, the controls assure a homogeneous 
sample and make it possible to “hold other things equal” while the 
effect of a given factor is investigated. Thus it will be possible to 
study changes in expenditure patterns with increase in income, hold- 
ing occupation and family type constant. Furthermore, the even dis- 
tribution of the observations in a controlled sample results in a smaller 
standard error of the regression eoefficw'nt than would have been ob- 
tained from a random sample of the same size. This is an important 
consideration since it is planned to employ regression lines in the 
analysis of the data. 

The disadvantage of a controlled sample, on the other hand, lies 
in the fact that the groups of families cannot be combined without 
being properly weighted. If grouping of controls is desired, or when 
more cases are needed for analysis of specific expenditures, it is neces- 
sary to weight the averages or aggregates before combining them. 
Weighting is also necessary before the total consumption of a speci- 
fied item or of groups of items can be obtained. The random sample 
supplies these weights for the controlled sample. 

P’rom the discussion of the character of the sample, let us turn now 
to the sources and methods employed in the selection of the four 
samples and to the problems encountered in the collection of the data 
from the families chosen for each sample. 

THE RANDOM AND SELECTED RANDOM SAMPLE 

Problems Arising in the Process of Selecting the Families. Since the 
selected random sample was secured at the same time as the com- 
pletely random sample, both samples may be considered together. 
Theoretically, it would have been best to complete the random sample 
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first. After sorting the Family Schedules, thus obtained into the de- 
sired breakdowns, it would have been a simple process to select the 
controlled sample. This procedure has, however, the following practical 
disadvantages; 

(1) Since great uncertainty existed regarding the duration of the 
project it was necessary to be prepared for an early closing 
down of the survey. In this event, only income schedules and 
no expenditure schedules would have been collected. 

(2) A time lag of several months between income and expenditure 
schedules would have been introduced. Aside from the fact that 
the housewife may lose interest, families move and cannot be 
located after several weeks have passed. 

It was decided, therefore, to break up the total random sample 
into several subsamples, each of which was again a random sample. 
Selecting and obtaining a random sample of families in thirty-two 
cities of widely divergent sizes and with relatively untrained personnel 
supervising and carrying on the field investigation, made admini- 
strative considerations of paramount importance in the determination 
of the sampling techniques to be used. 

The procedure adopted had to be such that instructions could be 
issued from the Washington office to city supervisors who in turn in- 
structed field agents who knew relatively little about sampling. The 
technique and instructions, therefore, had to be as simple and as uni- 
form as possible for all cities. It was likewise essential that the Wash- 
ington office maintain careful control of the progress of the sample so 
that the procedure would be uniform throughout all cities covered by 
the investigation. It was imperative also, that the local office keep an 
exact record of the addresses assigned and visited to prevent the 
agents from following the line of least resistance by visiting only the 
most accessible families such as those residing on the first floor, those 
at home at the first visit, or those living near street car lines. Since a 
series of random samples was drawn in each city, it was necessary to 
keep a careful control of the addresses visited so that a given family 
would be drawn in only one sample. 

In view of the above considerations, the selection of the sample in 
the ojice rather than in the field was deemed advisable. The choice of 
the source or list of names or addresses from which to draw the random 
sample constituted a real problem. The list used had to meet the re- 
quirements of availability, completeness, and accuracy of listing of 
the entire family population or of all dwelling units, up-to-dateness, 
and cheapness. 
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Sources Used. It was found that in most of the cities which were 
selected, city directories contained as complete a cross-section of 
dwelling units as could be found. All cities with the exception of 
Chicago and New York had recent city directories containing lists of 
dwelling units. Since a recent directory was not available for Chicago, 
the sample for this city was drawn from the 1934 C. W. A. Census of 
Population. In the case of New York, the City Directory had been 
found wanting in completeness and accuracy by research bodies which 
had tried to work with that source of information; the 1935 Real 
Property Inventory tested higher in this respect and was therefore 
used as the basis for the New York City sample. In all cities using 
directories the sample was drawn from the street index of dwelling 
units rather than from the alphabetical name list. 

Generally speaking, investigation showed the directories to be com- 
plete and accurate in the listing of every dwelling unit, including 
vacancies. 

In those cities in which directories were dated prior to 1934, build- 
ing permits issued since 1934 were sampled to bring the sample of 
dwelling units up-to-date. The directory was found to be incomplete 
in Atlanta, Georgia, where a number of houses located in alleys and 
inhabited by negro families were not listed. These streets and alleys 
were canvassed and a sample of these addresses was added to the 
directory sample. 

The instructions sent to the local offices for drawing the samples 
from the list of street addresses in the directory included a page from 
a directory with an illustration of the method to be used. In large 
cities (with populations of approximately 250,000) every twenty-fifth 
dwelling unit was drawn for the first sample. In middle-sized cities 
(with populations of approximately 50,000 persons) one in ten dwelling 
units was drawn for the first sample, and in small cities (with popu- 
lations of about 15,000) the first sample covered one in every four 
dwelling units. The size of the final sample varied in the different com- 
munities depending upon the size of the city and the number of cases 
available for expenditure schedules. In most small cities complete 
coverage was made while in metropolitan and large cities the final 
random sample ranged from 4 to ^ per cent of the families. A di- 
rectory card was prepared for each address drawn. The householder’s 
name, so selected, as well as the floor or apartment number was written 
on the directory card. These directory cards were classified by census 
enumeration districts and the number falling into each district was 
forwarded to Washington for analysis. The same procedure was fol- 
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lowed for all subsequent samples so that consistency from one sample 
to another as well as the proportion of families drawn in each district 
in each sample could be checked at headquarters. 

If an address marked in the directory as a business place or a 
vacancy was drawn, a directory card was prepared and a visit made 
to the address in order to include families living in the rear of stores, 
and families which had moved into places vacant at the date of the 
directory compilation. Instructions to field agents covered cases whore 
the address visited was occupied by a different householder from the 
one listed in the directory, cases where the address listed as vacant 
was found to be occupied, and places listed as business buildings which 
were found to house families. 

In New York City where every twenty-fifth dwelling unit was 
selected from the Real Property Inventory, the problems were very 
similar except for the fact that the inventory did not contain the names 
of the families so the agents had greater difficulty locating the specific 
dwelling unit to be visited. This disadvantage, however, was offset by 
the fact that the Real Property Inventory records included infor- 
mation on rent or home valuation of each dwelling. This information 
on rent facilitated the field work because the best field agents could 
be assigned to the higher income families which were more likely to 
refuse less qualified agents. Even more important was the use of these 
rent data for analyzing the biases in the sample resulting from re- 
fusals and from schedules with incomplete information. The Real 
Property Inventory was also useful because it furnished summary 
sheets of the population data for each tract, thus making it possible 
to compare the sample with the universe for a number of population 
characteristics. 

The random sample of Ohicago addresses was drawn from the block 
sheets of the 1934 C. W. A. Census. One in every ten households was 
drawn. Unlike the Real Property Inventory of New York City, or 
the street index of the city directories, the Census list did not yield a 
sample of all dvieUing units. The Chicago Census represented a list of 
families rather than of dwelling units. Vacancies were therefore not 
listed and it was necessary to substitute another dwelling unit if the 
one drawn proved to be vacant. Since it was not permissible, according 
to Census regulations, to record the names of the householders, and 
since apartment numbers were not given, detailed instructions were 
issued to agents on the procedure to be followed in selecting the cor- 
rect dwelling unit in multiple-dwellings. 

The Chicago Census was not as complete or as accurate as was de* 
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sirable. Aside from errors in addresses, and duplicate listings of fami- 
lies, a number of tract books were missing. It was assumed that the 
incorrect listings were randomly distributed and did not disturb the 
randomness of the sample. The omission of certain tracts, however, 
might have introduced a real bias in the sample. Selection of the 10 
per cent sample from these omitted tracts, therefore, was made in the 
field by the agents. A careful control of the field sampling was possible 
since agents kept records of the number of families in each building 
in the block and of the particular dwelling units drawn for the sample. 
Field production when the sampling was done in the field proved to 
take about a third longer than when the sample was selected in ad- 
vance of the field assignment. However, the office time taken to draw 
the sample from the census was eliminated. Despite the above limita- 
tions of the census it is felt that with the precautions taken, the 
Chicago sample is a satisfactory random sample of the city. 

Problems Arising in the Process of Collection. Thus far we have dis- 
cussed the selection of the families to be interviewed. While this is 
recognized as a very important part of sampling procedure, it should 
be pointed out that random selection is no guarantee that a random 
distribution of cases will be collected finally. Sampling theory is usually 
concerned with results obtained from a random selection of black and 
white balls from an urn on the assumption that the experimenter has 
no difficulty pulling the balls out of the urn. Unfortunately for social 
scientists, human beings do not behave like balls in an urn. Some very 
real problems of sampling arise in the process of collecting data from 
the famili(‘S selected at random. 

Paramount among the problems encountered in the field are re- 
fusals, the inability of families to give the desired information, and 
tmsuccessful attempts to contact families. 

Both preventive and corrective measures were adopted to meet the 
problems of refusals and of failures to contact families. Incomplete 
schedules and refusals are largely due to the approach used by the 
field agent, so the best preventive measures are directed at a careful 
training of ag<'nts and control of assignments. C’alls at night to inter- 
view someone other than the person refusing, eliminating those agents 
who turn in too many refusals, shifting unsuccessful agents from the 
more difficult districts to the sections where families are more co- 
operative, reduced refusals. The agents in the present study were 
instructed to make at least two calls upon families before turning in 
the cards with partial or no information. Assignment supervisors were 
instructed to assign cases for a third visit to different and more skilled 
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agents. Another control of the work of the agent was exercised through 
cAeck interviemng which made it possible to discover agents who re- 
ported vacancies when families refused information. It was claimed 
by some supervisors that emphasis on speeding up production would 
increase the number of incomplete and unacceptable schedules. This 
was not found to be the case, however. In fact, the most productive 
agents also had the fewest refusals, and the most accurate schedules. 
A third important preventive measure consisted in securing favorable 
presentation of the investigation in the press. 

Corrective methods in assuring the collection of the random sample 
as selected, consisted in measuring the biases introduced by refusals, 
incomplete schedules, and cases where families could not be contacted. 
The first analysis of any possible biases was made by finding the pro- 
portion of refusals and uncontacted cases in each district. Early re- 
ports indicated that a significant number of families in the wealthier 
neighborhoods were not at home or refused to give the information 
requested. During the hottest weeks of the summer months as many 
as 50 per cent of the families in the better districts of the large cities 
had left the city and moved to vacation places. It was possible to 
revisit these families upon their return to the city in the fall after the 
early analysis had revealed the need for revisits. 

The analyses of occupations of uncooperative family heads provided 
another measure of the biases introduced by refusals. The occupation 
listed in city directories, supplemented in small cities by information 
supplied by staff members who were acquainted with many families, 
made possible the analysis of the proportion of refusals and uncon- 
tacted cases in each occupational group. A preliminary analysis, pre- 
pared before the final work on “reclaiming” had been completed, 
indicated that refusals and uncontacted families were less than half 
as frequent, proportionately, among wage earners as among other 
occupational groups. Clerical and salaried professional persons showed 
the next smallest percentage of refusals, while families of business and 
professional persons working on their own account had the highest 
proportions of refusals. This is partly due to the fact that business 
and family accounts often are not kept separately and, therefore, it is 
often too difiScult for persons working on their own account to report 
the information on family income and expenditures in the desired 
form. 

The analysis of the distribution of refusals and uncontacted cases 
by rent groups was possible in New York City where the Real Property 
Inventory provided rent data for every dwelling unit. A preliminary 
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tabulation of these cases revealed a concentration of unsuccessful 
cases in the upper rent groups. Unacceptable or incomplete schedules 
were approximately twice as frequent in the rent groups over $50, 
(in proportion to the total number of families in this group), as in 
rent groups under $50 per month. A further attempt to measure the 
bias introduced by schedules which were unacceptable will be made 
for partially completed schedules in all communities. 

Having analyzed the type of bias in the sample, the need for re- 
claiming the cases in the upper income and rarer occupational groups 
became apparent. Experience taught us that the best agents could 
successfully reclaim many of the families reported as uncooperative 
by the original agent. A “recapture” program was instituted, there- 
fore, in all cities and it is expected that the percentage of refusals and 
incomplete schedules will be reduced considerably. 

Supervisors were instructed to assign for recapture a sufficient num- 
ber of cases in the less frequent occupational groups to reduce the 
final proportion of unsuccessful cases to that found in the wage 
earner families. Thus in the end the refusals and incomplete group 
should be randomly distributed with respect to occupation — one of 
the controls for the controlled sample. 

Since time and funds were limited, the relatively extensive and time 
consuming recapture program was supplemented in cities with limited 
coverage by a provision for the substitution of a neighboring family 
for the family refusing information. The regular agents were not per- 
mitted to make the substitutions since the supervisors felt that this 
would have caused them to place less effort than was desired on ob- 
taining the assigned cases. The instructions for substitutions were so 
drafted that only “similar income” families were contacted for sub- 
stitutions. 

If the recapture and substitution program did not equalize the 
proportion of refusals in all occupational groups, it is possible to esti- 
mate the influence the omitted cases would have exerted on the oc- 
cupational or income distribution had they been included. These esti- 
mates will be based on the data on the relation between rent and 
income, and occupational distribution by districts. 

THE STRATIFIED SAMPLE 

Insofar as possible, the families giving the detailed expenditure 
schedule information were to be drawn from the random sample. 
The random sample was planned not only to give adequate weights 
for the controlled sample, but to yield approximately 80 per cent of 
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the cases needed for the expenditure schedules. Generally speaking 
the wage earners and clerical groups were found in sufficient numbers 
in the random sample to yield the required number of expenditure 
schedules. The salaried and independent professional and business 
groups, however, did not occur in the random sample in sufficient 
numbers to fill the required cells. It was necessary, therefore, to draw 
these needed cases from outside the random sample or from the “strati- 
fied sample.” The procedure adopted was two-fold. First, in certain of 
the large cities such as Denver, and Atlanta, it was found that the 
rarer occupational groups were concentrated in a few districts of the 
city. Thus, by taking a larger or more intensive random sample of 
these districts than in the other sections of the city, the desired num- 
ber of cases eligible for expenditure schedules were obtained. In other 
large cities, the needed upper income groups were drawn from sub- 
urbs which were essentially parts of the cities studied, but which 
were not included in the random sample because of the difficulties 
which would have been encountered when testing the sample against 
Census and other data for the city. In Columbus, Ohio, for example, 
the stratified sample was drawn from the suburb of Bexley, which is 
surrounded by the city proper. City supervisors were cautioned not 
to rely entirely upon the cases yielded by these districts since there 
was danger of producing a bias in the expenditure data of the upper 
income groups by including too many families living in the same area, 
pa3dng similar rents, and probably having other similar expenditure 
patterns. 

List sampling constituted the second procedure used for obtaining 
the additional cases in the stratified sample. The list of families in the 
rarer occupational groups was compiled from numerous sources such 
as lists of professional people, business executives, store owners, etc. 
The specific occupations represented in the list were chosen so as to be 
as similar as possible to groups occurring in the random sample. 
Supervisors were cautioned not to overload the list with telephone 
subscribers. Considerable work was involved in checking over the 
addresses drawn by list sampling with those already found in the ran- 
dom sample in order to avoid contacting the same family mbre than 
once. List sampling did not prove to be very successful. This may be 
attributed to two factors. In the first place, the random sample was 
so large that as many as 60 per cent of the families in the city had 
been contacted before the list sampling began. Thus, the problem of 
weeding out the uncontacted families involved considerable clerical 
work. A second reason for the lack of success of the list sampling may 
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be attributed to the difficulty of finding families which met the re- 
quirements of three controls. It proved to be almost impossible to 
find by list sampling methods cases of the correct income, occupation, 
and family types needed for expenditure schedules. In Omaha, for 
example, where a 32 per cent random sample had been made, less than 
5 per cent of the names assigned from lists yielded completed and 
needed expenditure schedules. 

THE CONTROLLED SAMPLE 

It was pointed out above that the core of the study is a controlled 
sample of families giving detailed information on expenditures. This 
sample was selected according to a pre-arranged plan, which specified 
the number of cases desired for each final breakdown or “cell.” Since 
the number of cases in these final breakdowns is small, it was of para- 
mount importance to obtain randomness in the selection of families 
for these “cells.” Great care was therefore taken to guard against the 
introduction of a bias. Even the first small random sample yielded all 
the desired cases for the most frequent population groups. If the cells 
drawn from the modal population group had been filled from the first 
sample, they would have been much more homogeneous with respect 
to the period covered by the data than cells which represent the less 
frequent population groups, and any greater variability within the 
latter cells might have been attributed to income or occupation while 
it might actually have been due to price changes occurring while the 
study was in progress. This possible bias was minimized by the pro- 
vision that not more than 50 per cent of the cases in cells representing 
the most frequent population groups were to be chosen from one 
sample and that all expenditure sched»ile8 which were discarded later 
because income and expenditures did not balance should be replaced 
by cases drawn from recent samples. It is recognized, however, that 
these provisions did not entirely eliminate the bias introduced by the 
time element. 

Regarding the problems of collection, it is not so much the un- 
wiUingness as it is the inability of the family to give the information, 
which makes the maintenance of a random selection of families for 
the controlled sample so difficult. There arc certain technical difficulties 
inherent in the underlying principles of the study itself which affect 
the selection of the cases in the controlled sample. The more important 
of these is the requirement that receipts and disbursements of the 
family over the year must balance within 5 per cent. Those schedules 
which do not balance are unacceptable. It has been shown in previous 
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studies of family expenditures that the more intelligent and the more 
thrifty persons are most likely to keep records, and therefore are 
able to account for income and expenditures most accurately. Thus 
a bias may be introduced in the controlled sample of families giving 
acceptable schedules. In order to guard against this bias, the best 
field workers are used for expenditure schedule work, in order to 
secure from the family complete and acceptable expenditure infor- 
mation. Revisits, telephone calls to the family to clear up missing 
items, and interviewing the husband are necessary to make schedules 
acceptable but these procedures are preferable to discarding schedules. 

At the present stage of the investigation, it was necessary to em- 
phasize the administrative problems encountered in collecting the 
samples. We feel that the problems are not unique to this Study, but 
are encountered to a greater or less extent in most studies of social 
phenomena. The final appraisal of the techniques used will be made 
at a later date when the samples have been tested against the universes 
from which they are drawn. 



CONSISTENCY OF RECORDING STATISTICAL 
DATA FROM PRISON FILES* 


Bt Babkev S. Sanders 
Department of Justice 

iiiL WHO work with sociological data are aware of the difficulties 
met in classifying sociological phenomena according to a set 
scheme which is essential for statistical analysis. Often when we at- 
tempt to measure the margin of error in categorization, we are sur- 
prised to find how serious it is with regard to certain social phenomena 
such as family relationships or social type. Inquiry into the accuracy 
and biases of recording and classification is a neglected but very im- 
portant field for research. 

In the criminological field this problem was fully appreciated by 
George B. Void,* who attempted to ascertain the consistency of his 
classifications; first, by a reclassification of 198 cases eight weeks after 
the first entries had been made, and, secondly, by having another in- 
vestigator make an independent classification of 63 of these same cases. 
In some items the percentage of agreement between the first and second 
classification was as high as 97 (“use of drugs”) or 92 (“outcome of 
parole”). In other items, as “social typo of inmate,” the percentage 
was as low as 50. 

The classification made by \’old and that made by a graduate stu- 
dent were, in general, somewhat less consistent than those obtained 
by the two recordings of Void. 

In another study of a similar nature by Tibbitts,* a reclassification 
of 907 parolees used in Burge.ss’s clavssical study* showed appreciable 
inconsistencies, the percentage of error ranging from 1 for “nature of 
sentence” to 39 for “work record.” In 39 per cent of the cases, the 
classification of an individual with respect to work record differed 
from the original cla.ssification of that individual made from the same 
record and according to the same scheme of classification. 

The present study of consistency in recording was undertaken in 
connection with the nation-wide study initiated by the Attorney Gen- 
eral of the United States and financed by WPA funds. The samples 

* A paper presented at the Ninety-eighth Annual Meeting of the American Statistical Association 
(at a joint session with the American Sociological Society), Chicago. December 28, 1936. 

^ Void, George B., Predietinn Methods and Parole^ Sociological Press, Minneapolis, Minn., 1931. 

* Tibbitts, Clark, ^Reliability of Factors Used in Predicting Success or Failure in Parole," Journal 
of Criminal Law and Criminoloffyt vol. XXII, no. 6 (March 1932), p. 844 et seq. 

* Bruce, Burgess, Hamo, and Landeeco, •Parole and the Indeterminate Sentence — the Workings 
of the Indeterminate Sentenoe Law and the Parole System in Illinois,*’ Journal of Criminal Law and 
Criminoioffif, vol. XIX (May 1928), pp. 239-286. 
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analyzed in this study are based on data taken from the records of 
persons released provisionally from Federal institutions during the 
period 1930 to January 1, 1936, and whose provisional release ter- 
minated, successfully or unsuccessfully, within the same period. 

In view of the fact that this study is being carried on largely by 
relief workers, most of whom have no technical training in sociology, 
statistics, or allied branches of learning, it was felt especially impera- 
tive that the consistency with which information was being transcribed 
from the files onto our statistical schedules be determined with a 
reasonable degree of precision. Aside from this primary consideration, 
there were a number of secondary objectives justifying a careful study 
of the degree of this consistency. 

In comparison with the studies of Void and Tibbitts, there are cer- 
tain distinctive features of this study which should be noted. The most 
important is that the consistency of many more items was determined 
than in the former studies. A second distinction is that larger samples 
were used than in the former studies. Thirdly, consistency was meas- 
ured in tiiree separate samples, taken at different periods during the 
recording of the 25,000 Federal cases, thereby giving a measure of the 
improvement in consistency that can be brought about by training a 
group such as the one which carried on this study. Fourthly, recordings 
and re-recordings were done by a group of relief workers under the 
personal supervision of young men selected on the basis of general 
ability, but without any special sociological or statistical training, a 
lack which was compensated for by providing very detailed instruc- 
tions to each worker. Finally, each recording of the samples was made 
by a different group of people, the members of which, working in- 
dependently, recorded in each case the entire schedule. 

In setting up groups in Washington to record the schedules for 
Federal cases, one person with two assistants was assigned to the files 
to remove the jackets (prison records) for each institution and to allo- 
cate these jackets daily to the eight supervisors. Each supervisor had 
assigned to him from five to seven relief workers, who were seated 
around a long table at the head of which sat the supervisor.* 

Each group had assigned to it one, two or three Federal institutions, 
and each individual worked only with jackets from one Federal insti- 
tution, even if more than one institution was assigned to his table. 
This arrangement was made so as to make it possible for each recorder 
to become thoroughly familiar with one set of jackets and thus lessen 
the likelihood of errors. 

* These supenrison after their training in Washington were eventually sent into the field M regional 
field supenrisoii. 
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Each morning the supervisor distributed three or four jackets to 
each of the workers assigned to him and before noon these jackets and 
the completed schedules for them were returned to the supervisor for 
verification. The same procedure was followed in the afternoon. Each 
recorder was given a number which he placed on every schedule that 
he completed, so that errors could be called to his attention and the 
number of schedules and of errors per schedule could be recorded on 
a daily individual output sheet. The schedules were then verified by 
the supervisor and the jackets returned to the person in charge of the 
files. The work of the supervisors was checked on the basis of sample 
schedules selected at random from each group after they had been 
recorded and verified. 

When the first 2,000 Federal schedules had been completed, the 
assignment of institutions to the various tables was completely changed 
and the first 500 recordings were recorded a second time. The change 
in assignment of institutions to tables made it certain that no person 
recorded or verified a schedule for the same individual inmate a second 
time. The preliminary analysis of this first re-recording was used to 
eliminate certain items in which the inconsistency was altogether too 
great and to clarify portions of the instructions where the consistency 
analysis showed that greater sharpening and precision of definition 
was necessary. 

These first 500 cases constitute the first sample by which the degree 
of consistency was determined. When 10,000 Federal schedules had 
been recorded, once more the assignment of institutions to different 
tables was changed and the last 501 of these cases were re-recorded. 
Again, no individual recorded or verified the same schedule he had 
done previously. It may be mentioned that at no time were either the 
supervisors or the recorders informed ahead of time when a new re- 
recording was to be initiated. 

When 23,000 Federal schedules had been recorded, the assignment 
of institutions to different tables was changed a third time and a third 
sample of 500 cases was re-recorded. Subsequently, when all the Fed- 
eral cases were completed, this last sample of 500 cases was recorded 
a third time, but this last recording will not be dealt with here. 

The classifications of cases by the first and second recording were 
analyzed for each of 124 items, such as race, marital status, number 
of children, and criminal record. In the analysis of the first sample, in 
addition to percentage of error, the coefficient of contingency was also 
determined, as well as the chi-square value when the distribution de- 
rived from the first recording was compared with the distribution ob- 
tained from the second recording. The results confirmed the earlier 
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deduction based on theoretical considerations; that contingency co- 
efficients are of little significance in an analysis of this nature. 


TABLE 1 

LENGTH OF SENTENCE 
AnalyaU of the Third Sample 


Second recording 


First recording 

XO 

X2 

X3 

X4 

X5 

X6 

X7 

X 

Total 

XO 20 years and over 



■1 




m 

m 

1 

X2 6 months-l year, 1 day 


00 







03 

X3 1 year, 2 days-l) years 


1 







78 

X4 10 months~2i years 



■I 

161 





161 

X5 31 monthfr-4i years 





154 




154 

X6 55 inonths~5i years 



■ 



12 



12 

X7 67 months-'O 3 rear 8 

XX Unknown 

■ 


■ 




1 

I 

1 

Total (3rd sample) 

1 

01 

n 

161 

154 

12 


B 

500 

Average percentage 


08 

97 

100 

1 

100 

1 

1 100 

■1 

B 

00.2 


Aggregate of All Three Samples 


Second recording 


First recording 

XO 

X2 

X3 

X4 

X5 

X6 

X7 

XX 

Total 

XO 20 years and over 

2 






n 

■| 

2 

X2 6 months-l year, 1 day 


436 

8 


1 




445 

X3 1 year, 2 days-H years 


7 

385 


2 




304 

X4 10 month8-2i years 



2 

351 

1 




354 

X5 31 month8-4i years 




1 

249 

1 

^^B 

^^B 

251 

X6 55 montluh'5t years 





1 

50 

^^B 

^^B 

51 

X7 67 months-O years 

XX Unknown 





t 


B 

B 

4 

Total 

2 

443 

395 

352 

253 

51 

B 

B 

1501 

Average percentage 


08 

98 

99 

09 

98 

B 

B 

08.4 


Summary Values 



I 

Total in 
diagonal 

Percentage 
of agree- 
ment 

% 8. E. 

Fiducial limits 
when F-.Ol 

Upper 

Lower 

First sample 

0 

485 

07.0 

.77 

08.96 

mSM 

Second sample 

25 

406 

00.0 

.45 

100.00 


Third sample 

31 

496 

00.2 


100.00 


Aggregate (all samples) 

48 

1477 

08.4 

.32 

09.22 

■B 


The chi-square analysis showed, as had been expected, that, despite 
appreciable percentage deviation, the general distributions obtained 
from the two recordings were homogeneous; that the statistics derived 























































• Rbcobdino Statistical Data from Prison Files 


327 


from these two recordings were not significantly different. In the 
analysis of subsequent samples, the computation of contingency co- 
efficients and the chi-squares for the distributions were discontinued. 

Table I, dealing with length of sentence, shows the comparative 
analysis of the third sample. The vertical frequencies give the distribu- 
tion of cases according to the second recording, while the horizontal 
frequencies show the distribution resulting from the first recording. 
The frequencies in the diagonal represent cases in which both the first 
and the second recorders were in perfect agreement. As this item is one 
in which the percentage of agreement was very high, the comparative 
analyses of samples one and two are essentially identical with that 
given for sample three. 

It will be noted that the first recorders found 93 cases having a sen- 
tence of six months to one year and a day. The second recorders re- 
ported 91 such cases. In 90 cases, the classifications of the first and the 
second recorders were identical. Of persons with a sentence of one year 
and two days to one and one half years, 78 cases were reported by the 
first recorders, 80 by the second, and in 77 of these cases both groups 
of recorders were in agreement. 

The percentages given in line with the caption, “average per- 
centage,” are obtained by adding the frequencies in corresponding 
columns and rows and dividing twice the frequency found in the 
diagonal by this sum. It gives an approximate percentage of agreement 
between two groups of recorders with respect to cases falling in a 
particular column and row. 

The aggregate table combining all the three samples has the same 
significance; out of 1,501 cases, the first recorders found 445 with a 
sentence of six months to one year and a day, and the second recorders 
reported 443 such cases. In 436 of these cases both groups of recorders 
were in agreement. 

The statistics obtained from the analyses of these samples are shown 
in the summary values for Table I. /, the amount of information ob- 
tained from each sample, is equivalent to the expression, n/ (pg), where 
n is the number of cases considered, p is the probability of a case being 
within the diagonal, and g = l— p. This function is the reciprocal of 
the variance and its significance is explained by R. A. Fisher in The 
Design of Experiments. S. E. is the standard error in terms of per- 
centages, and the fiducial limits give the probable range of variation 
of percentages of cases in the diagonal with a probability of .01. 

It should be stated in this connection that the various samples were 
combined only after testing their homogeneity. In a number of in- 
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TABLE ll 

COMMUNITY: PAROLE RELEASE 


Second recording 


First recording 


First Sample 

1 fiOO or more 

2 260-409 

3 100-240 

4 50-00 

5 25-40 

6 10-24 

7 5-0 

8 2.5-4 

9 1-2.4 
0 Counties 

V Inapplicable 
X Unknown 


ToUl 

Average percent- 
age 

P of chi-equare 


Second Sample 

1 600 or more 

2 260-490 

3 100-240 

4 60-99 

6 26-49 

6 10-24 

7 5-0 

8 2.6-4 

9 1-2.4 
0 Counties 

V Inapplicable 
X Unknown 

Total 

Average percent- 
age 


Third Sample 

1 600 or more 

2 250-400 

3 100-240 

4 60-90 

5 25-49 

6 10-24 

7 5-9 

8 2.5-4 

9 1-2.4 

0 Counties | 
V Inapplicable 
X Unknown 


Total 

Average peroent- 
94LB 
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table II (Continued) 


First recording 





Second recording 






1 

2 

3 

4 

5 

6 

D 

8 

9 

0 

V 

X 

Total 

Aggregate 













m 

1 500 or more 

183 

3 

1 

3 

1 

1 


2 

1 


2 


ESI 

2 250-409 

1 

176 

3 



1 

1 

1 


4 


1 

HI 

3 100-249 

2 

1 

86 




1 


1 

3 


1 

01 

4 50-90 

1 



80 






1 

■ 


96 

5 25-40 

3 


2 

2 

68 


1 



2 



78 

6 10-24 

3 



1 


86 


1 

1 

8 


2 

102 

7 5-9 

2 

1 




1 

71 

1 

2 

3 



81 

8 2.0-4 

2 



3 




47 

1 

7 

H 


60 

9 1-2.4 

1 

1 

2 

1 


2 

1 


113 

8 

B 

3 

135 

0 Counties 

4 

2 

3 

3 

4 

5 

7 


14 

343 


2 

302 

V Inapplicable 

1 i 


1 



! 





B 


65 

X Unknown 

1 

1 



1 


1 



1 

3 

6 

14 

Total 

204 

185 

97 

102 

74 

06 

85 

56 

133 

380 

74 

15 

1501 

Average percent- 














age 

01 1 

04 

80 

02 

■1 

87 

85 

81 

84 

80 

92 

41 

88.7 


Summary Values 



1 

Total in 
diagonal 

Percentage 
of agree- 
ment 

%8. E. 

Fiducial limits 
when P — .Ol 

Upper 

Ix>wer 

First sample 

2 

420 

85.8 

1.56 

89.82 

81.78 

Second sample 

3 

454 

00.6 

1.31 

93.07 

87.27 

Third sample i 

3 

449 

80.8 

1.35 


86.32 

Aggregate (all samples) 

8 

1332 

88.7 

.82 

90.85 

86.63 


stances the criterion of homogeneity used was a P of .05, while in 
others a less rigid criterion, P = .01, had to be used. In those samples 
where the homogeneity fell below .01, no combinations were made. 

Table II represents items with a medium degree of agreement be- 
tween the first and the second recording. Thus, in the first sample the 
percentage of agreement is 85.8, which means that in 85.8 per cent 
of the cases both groups of recorders made identical classifications, 
these being represented by the frequencies found in the diagonal. In 
the second sample this complete agreement holds true in 90.6 per cent 
of the cases, and in the third sample in 89.8 per cent. The summary 
analysis for these three samples is also shown. 

The percentage of agreement between the two recordings for the 
entire 1,501 cases is 88.7. It may be noted here that the greatest error 
in this table is in connection with the “unknown” column. This would 
suggest that probably a good share of the error was made by the coders 
and not merely by the recorders. The item (Community; Parole Re- 
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lease) refers to the size of the community (in terms of population ao> 
cording to the 1930 census) to which the subject was sent at the time 
he was granted his provisional release. The recorders were required to 
give the name of the town and of the state, and the coders, with the 
aid of a gazetteer, were to find the population of these cities and towns, 
and to code them accordingly. Except in the category “unknown,” the 
agreement in most of the other columns and rows is appreciably higher 
than the aggregate percentage of agreement, 88.7, would indicate. 

The third table (Table III) shows the average monthly earnings in 
the last job, one of the least consistent items. In the first sample the 
percentage of agreement is only 49.4, in the second sample, 52.3, and 
in the third sample, 62.4. All of these percentages are decidedly lower 
than the agreements obtained for most of the other items. In this item 
the chi-square analysis of the three samples indicates a lack of homo- 
geneity between the three samples. Only the first and second samples 
are homogeneous according to this criterion. The summary table, 
therefore, shows only this combination. In this table the fiducial limits 
were computed with P — .05 as a basis. 

An analysis similar to that represented by the three tables described 
above was made for each of the 124 items on the schedule. Table IV 
summarizes the results of this analysis for 63 of the 124 items.* 

This summary table shows in the first column the items studied ar- 
ranged in five major groups, namely, parental background, personal, 
criminal, institutional, and parole history. Column 2 shows the per- 
centages of agreement between the entries of the first and the second 
group of recorders for the third sample of 500 cases. In column 3 are 
found the corresponding percentages obtained from the second sample, 
and in column 4 those derived from the first sample. Column 5 shows 
the agreement either for two or for three samples in combination. All 
samples were tested for homogeneity and were combined only where 
the criterion of homogeneity did not fall below .01. In column 6 is 
given the amount of information, the significance of which has already 
been explained. The amount of information applies to the aggregate 
of the samples shown in column 5. 

In many instances the homogeneity would be demonstrated, even 
though a P of .05 were to be used as the criterion. In cases where the 
test of homogeneity indicated that all the three samples were not 
homogeneous, two of the three samples were combined using the same 

> Dr. Sanden* manuscript was submitted for publication with the full list of 124 items* but in the 
interests of economy the Editor reduced the table to a single page by deleting half of the items. Among 
the items that were deleted were those whose precise meaning was not very apparent without further 
explanation. The distribution of percentages of agreement for the items eliminated was quite similar to 
that for the items retained. The full list may be secured from the author. — Bd. 
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TABLE HI 

AVERAGE MONTHLY EARNINGS LAST JOB 


Second recording 


rirsc reooraiug 















1 

2 

3 

D 


6 

7 

8 

9 

0 

V 

X 

Total 

Firat aample 

1 Under 20 

3 

1 



■ 


1 




1 

i 

10 

2 20- 49 

3 

10 

2 



1 



1 


1 

HI 

25 

3 60- 70 

1 

6 

ma 

12 



1 


1 


1 

6 

■r/»H 

4 80-109 


1 

■1 

32 


4 

2 

1 

4 



6 

62 

6 110-139 



1 



7 

1 

1 

2 




36 

6 140-109 



1 

■1 

1 

8 

1 

1 




B 

21 

7 170-199 


2 

3 



2 

7 


2 



B 

18 

8 200 and over 

9 Own account or 


1 

1 

■ 


2 

3 

14 




3 

26 

commiasion 


1 

3 

3 

1 

1 

1 

3 

20 



12 

45 

0 None 


1 

2 


1 







1 

6 

V Inapplicable 







2 



1 

3 

B 

8 

X Unknown 

6 

7 

16 

■1 

3 

2 

3 

2 

28 

2 

2 

m 

174 

Total 

12 

30 

74 

64 

30 

27 

22 

22 

68 

3 

8 

150 

600 

Average percentage 

27 

36 

67 

61 

42 

33 

35 

58 

39 


37 

59 

49.4 

P of ohi-equare 

.67 

.49 

m 

.86 

.46 

.37 

.62 

.46 

.18 

.50 

1 00 

.10 


JSecand samjde 

1 Undergo 

1 

1 

1 






1 


1 


4 

2 20- 49 


11 

IS 

o 

1 




3 


4 

5 

31 

3 60- 79 


4 


7 





1 


7 

11 

46 

4 80-109 



3 

22 


2 





3 

5 

36 

6 110-139 



1 

3 

11 






1 


18 

6 140-109 




o 


16 



B 


1 

2 

23 

7 170-199 







2 





1 

3 

8 200 and over 

9 Own account or 




1 

1 


I 

10 

3 


1 

1 

18 

oommiMion 




1 

1 

1 



23 


14 

11 

51 

0 None 

V Inapplicable 

1 

2 

6 

1 

1 

2 


2 1 

9 


95 

29 

148 

X Unknown 

1 

3 

7 

4 



2 

1 

14 


35 1 

66 

123 

Total 

3 

21 

38 


16 

20 

6 

13 

60 


162 

121 

501 

Average percentage 


42 

38 


67 

70 


64 

41 


61 

46 

52.3 

Third aamide 

1 Under 20 

2 20- 49 










■ 

1 

6 

7 

3 60- 79 








1 




2 

3 

4 80-109 







1 


1 


2 

7 

13 

6 110-139 




1 

5 

1 





1 

4 

12 

6 140-169 





1 

■1 

1 




1 

1 

7 

7 170-199 






Hi 

0 




1 

2 

9 

8 200andover 

9 Own account 






■ 


2 


1 

1 

1 

4 

oroommiasioD 








1 

36 


17 

24 

78 

0 None 

V Inapplicable 



1 



■ 


1 

13 

1 

38 

20 

73 

X Unknown 



2 

3 

1 

■ 


1 

23 

■ 

40 

220 

294 

Total 



3 

6 

7 

8 

8 


73 

■ 

102 

287 

500 

Average peroentage 




21 

63 

40 

71 


48 

■ 

43 

76 

62.4 
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TABLE III (CofiHnued) 


Fint reoording 

1 

1 ^ 1 

3 

4 

5 

6 

7 

8 

9 

rn 

V 

X 

Total 

First two samjUes 

1 Under 20 

4 

■ 





1 


■ 

■ 

2 

4 

14 

2 20- 49 

3 


7 

4 

2 

1 





5 

9 

56 

3 50- 79 

1 

l3 

57 

19 

1 


1 




8 

17 

116 

4 80-109 


■a 

7 

54 

8 

6 

2 

1 



3 

11 

98 

5 11&-139 



2 

6 

25 

7 

1 

1 



■1 

■1 

54 

6 140-169 



1 

2 

1 

23 

1 

1 

3 



n 

44 

7 170-199 


2 

3 

1 


2 

9 


2 



2 

21 

8 200 and over 

9 Own account 


1 

1 

3 

1 

2 

4 

24 

3 

■ 

■ 

4 

44 

or commiBsion 


1 

3 

4 

2 

2 

1 

3 

43 

■ 

14 

23 

96 

0 None 


■I 

2 


1 







1 

5 

V Inapplicable 

1 

■9 

6 

1 

1 

2 

2 

2 

9 


98 

31 

156 

X Unknown 

6 

m 

23 

13 

3 

2 

B 

3 

42 

B 

37 

151 

297 

Total 

15 

51 

112 

107 

45 

47 

m 

35 

118 

3 

170 

271 


Average percentage 

28 

39 

50 

53 

50 

50 

m 

61 

40 


60 

53 



Summary Valuer 



I 

Total in 
diagonal 

Percentage 

of 

agreement 

% S.E. 

Fiducial limits when 
P*.05 

Upper 

Lower 

First sample 

1 

247 

49.4 


53.77 

■m 

Second sample 

1 

262 

52.3 


56.67 

■39 

Third sample 

1 

312 

62.4 


66.65 


First and second 

2 

509 

50.8 

1.58 

53.95 

Wam 


criterion. The combinations are indicated by symbols explained at the 
end of the table. For all items, the number of cases included was 500 
for the third sample, 501 for the second, and 500 for the first. However, 
in a few items, the questions were not applicable to all of the 500 
cases. These items, in which the number of cases is less than 500, are 
indicated by an asterisk. 

Table IV is to be interpreted as follows: The first item, race of 
father, shows in the third sample perfect agreement between the two 
groups of recorders in 98.8 per cent of the cases. That is, there were 
in the entire 500 cases only 6 in which the race designation given by 
the first group of recorders was different from that given by the second. 
The comparable percentage in the second sample was 97.8 with a 
standard error of .66 and in the third sample 97.4 with a standard 
error of .71. All the three samples were homogeneous so that for the 
1,501 cases the percentage of agreement with respect to the race of 
subject’s father was 98 with a standard error of .36. That is, there 
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TABLE IV-~C0NSI8TENCT IN RECORDING DATA FROM PRISON FILES 



Percentage of agreement± 1 standard error 

Amount 

Item! recorded 


Samples 


Aggregate 

of 

infor- 


Third 

Second 

First 

(a) 

mation 

1 

2 

3 

4 

6 

6 

PARBNTAL BACKOBOUHO 






Race of father 

98. 8± .49 

97.81 .66 

97.41 .71 

98.01 .36 

38 

Race of mother 

98. 6± .63 

97.81 .66 

97.81 .66 

98.11 .36 

40 

Citiaenahip of father 

Religion or father 

95.0± .97 

88.611.42 

79.811.80 

— 


93.4±1.U 

92.611.17 

77.411.87 


8 

Religion of mother 

93. 8± 1.08 

01.811.23 

76.211.93 

02.81 .82c 

8 

Ooeupation of father 

76.4±1.03 

74.011.96 

62.412.17 

74.711.37c 

3 

Economic statue parents 

98.6± .63 

87.411.48 

41.012.20 

— 

— 

Delinquency and criminality in family 

Mental ana nervous diseases in family 

90.8±1.29 

86.611.62 

86.811.66 

87.71 .86 

7 

98. 8± .49 

97.61 .69 

96.21 .86 

97.51 .40 

31 

Sise of parental family; own sisters 

86. 6± 1.62 

69.612.06 

72.212.01 


2 

Bise of parental family; own brothers 

88.4±].43 

74.411.05 

63.812.16 

60.111.46d 

2 

Sise of parental family; other sisters and brothers 

92.211.20 

82.611.70 

86.811.62 

80.61 .97b 

6 

PBRaONAL BiaroET 






ISirth date 

96.61 .81 

92.611.17 

91.011.28 

94.61 .710 

10 

Birthplace 

98.41 .66 

97.41 .71 

98.41 .66 

98.11 .35 

40 

Birth rank 

86.811.36 

78.411.84 

62.212.17 

— 

— 

Nativity 

98.41 .56 

98.21 .60 

97.21 .74 

97.91 .37 

37 

Habits 

70.612.04 

61.912.23 

60.012.19 

55.91 1.67d 

2 

Am at leaving school 

Education 

85.611.67 

88.611.42 

83.811.66 

■:[.Rtg1tjl 

6 

63.012.16 

80.011.79 

64.612.14 

63.811.62b 

2 

l^chiatric classification 

99.21 .40 

80.811.76 

68.412.08 

— 

— 

Marital status 

91.211.27 

00.411.32 

88.611.42 

90.91 .77 

8 

Age at first marriage 

87.811.46 

87.611.47 

87.011.61 

87.51 .85 

7 

Number of children: own 

95.61 .62 

94.81 .99 

92.011.22 

94.11 .61 

14 

Number of children: other 

97.81 .66 

97.61 .69 

94.611.01 

96.71 .46 

23 

Number of deftendents. minors 

84.011.64 

82 411.70 

81.811.73 

82.71 .98 

5 

Number of dependents adults 

82.611.69 

76.211.90 

72.412.00 

79.411.28c 

3 

*Occupation tot pursued (male) 

*Oeupation first pursued (fe-nuUe) 

51.912.29 

64 312.27 

41.112.27 

63.111.61c 

2 

64.51 10.62 

58.8111.94 

74.217.86 


— 

*Occupaiion, usual (male) 

*Occupation, usual (femidc) 

64.61 2 28 

56.212.26 

46.612.30 


3 

68 219.93 

47.1112.11 

68.118.87 



NumlMr of months unemployed 

48 212.23 

41.712.21 

46.212.23 

45.411 29 

3 

Average comings at last job 

62.412.17 

52.312.23 

49.412.24 

60.81 1.68d 

2 

CRIMIMAL HlSTOar 






Nature of tot offense 

74.611.95 

75.011.94 

73.811.97 

74.61 1. 13 

4 

Age at first arrest 

80 211.78 

79.211.81 

68.612.08 

79.71 1.27c 

3 

Disposition, first arrest 

72 212.00 

67.112.10 

68.212.21 

69.611.45c 

2 

Numlier of arrests 

74.011.96 

61.712.17 

68.812.07 

71.411.43b 

2 

Number of arrests without conviction 

80.611.77 

75.011.94 

70 012.05 

77.81 1.31c 

3 

Number of sentences to penal and correctional 





institutions 

85 811.66 

76.011.94 

77.011.88 

76.01 1.33d 

3 

Numtier of escapes 

96.61 .8! 

95.61 .92 

85.611.67 

96.11 .10c 

13 

Present offense 

91.611.24 

96.01 .88 

87.811.47 


6 

Number of aliases 

84.611.61 

80.611.77 

— 


3 

Plea entered 

94.611.01 

04.411.03 

92.411.19 

93.81 .62 

13 

INSTITUTIONAL BISTORT 

Age when admitted to Institution for present 




94.81 .70c 


offense 

96.81 .90 

93.811.08 

87.211.40 


1/cngth of sentence 

99.21 .40 

99.01 .45 

97.01 .77 

98.41 .32 

48 

Fine and / or costs 

98.21 .59 

97 41 .71 

82.011.72 

97.81 .460 

23 

s 

§ 

97.61 .68 

99.61 .28 

04.811.00 

98.61 .37c 

36 

Offensesj institutional 

88.811.41 

84.611.61 

86.411.68 

86.31 .89 

6 

Occupation in institution 

83.411.66 

77.611.86 

68.612.08 

80.51 1.25e 

3 

Work habits 

84.611.61 

78.011.85 

70.012.06 

81.311.23c 

3 

Judge and prosecuting attorney 

80.811.76 

78.411.84 

61.412.18 

79.611.27c 

3 

PAROUI RISTOBr 




09.21 .28c 

63 

Mode of release 

90.01 .44 

99.41 .34 

96.21 .86 

Age at time of release 

97.81 .66 

93.011.14 

89.211.30 

91.11 .90d 

6 

Residence on porde 
*Oocupation. first (female) 

79.411.81 

81.411.74 

79.811.80 


6 

81.818.22 

70.6111.05 

80.617.10 


— 

*Oooupation, longeirt (female) 

86.417.32 

70.6111.05 

77.417.51 

LJtSO 

— • 

*Oeoupatlmi. first (male) 

66.612.16 

65.512.13 

60.112.27 

63.711.27 

3 

*Oooupat on, longest (male) 

66.012.16 

67.412.13 

59.912.19 

64.811.26 

8 

Numbv o. visits of parolee to sunervisor 
Number of visits of parolee to adviser 

83.611.66 

92.811.16 

62.212.17 

— 

— 

86.611.62 

67.312.21 

35.612.14 

— 


Offense committed on parde 

98.41 .66 

09.01 .46 

96.41 .94 

08.71 .86e 

30 

Number of relncaroeratioDS 

98.21 .59 

98.41 .66 

94.611.01 

96.31 .41e 

30 

Parole dates, release 

99.81 .20 

99.21 .40 

97.41 .71 

00.51 .22e 

101 

PMde dates, termiiiatioii 

08.61 .63 

90.21 .40 

06.61 .81 

08.11 .36 

41 


0 . 


»le frith feivw tlum 500 omm. a. Uiing P«*.01 ftoiidard of aicnifiouioe. U Pint and third nmiilai. 
and third aamplM. d. Pint and aeoondaanqdoa. 
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were 30 cases in all the three samples combined where the race desig- 
nation given by the first group of recorders did not agree with that 
given by the second group. The amount of information for the three 
samples combined is 38. 

The race of subject’s mother was found to be the same, in practically 
all cases, as that of the father. With respect to religion of father, in the 
third sample there was complete agreement in 93.4 per cent of the cases 
with a standard error of 1 .11, and in the second sample in 92.6 per cent 
of the cases with a standard error of 1.17. As not all the three samples 
were homogeneous, only two and three were combined (symbol c). 
The percentage of agreement for the combined samples is 93.0 with a 
standard error of .81. For citizenship of father the percentages of agree- 
ment are 95.0, 88.6, and 79.8 in the third, second, and first samples 
with standard errors of .97, 1.42 and 1.80 respectively. In this item no 
two samples were homogeneous. Therefore, no comparisons of the 
samples are shown. The interpretation of all the other entries is identi- 
cal with that explained above. 

A study of the table shows that, by and large, the consistency of the 
third sample is significantly higher than that of the other two samples 
which apparently indicates that consistency of recording improved 
with training. The improvement in consistency is clearly seen from the 
average percentage of agreement for all the items, excluding those 


TABLE v 

AVERAGE CONSISTENCY OF ALL ITEMS 



Average percentage of 

Standard 


agreement (124 items) 

error 

First sample 

73.2 

1.66 

Second sample 

80.4 

1.54 

Third sample 

85.9 

1.16 


where the number of cases was less than 500. Thus the average per- 
centage of agreement was 85.9 for the third sample with a standard 
error of 1.16; 80.4 for the second with a standard error of 1.54; and 
73.2 for the first sample with a standard error of 1 .66. These differences 
are statistically significant. The standard errors of the differences of 
these means are as follows: The difference of the average percentage of 
agreement between the first and second samples is 3.10 times the 
standard error of the difference. The comparable difference in terms 
of standard error for the mean of the second sample compared with 
that of the third is 2.86. The difference between the first and the third 
samples is 6.21 times the standard error of the difference. 
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Another interrelation that is apparent from Table IV is that, in 
general, items that show a high degree of consistency in one sample 
tend to show a high degree of consistency in the other samples. This 
can be determined by means of intra-class correlations. The intra-class 
coefficient for the three samples is .737, the coefficient being highest 
for samples two and three where its value is .824 and lowest between 
samples one and three where its value is .604. The correlation between 
samples one and two gives a coefficient of .787. 

To ascertain the extent of consistency in the work of various units 
throughout the country, a less elaborate scheme has been used. Each 
unit, after completing the records of the provisionally released cases, 
was required to re-rccord 250 cases. The list of cases to be re-recorded 
was prepared in Washington and was a random selection from all the 
cases sent in by that unit. The re-recording was done after all the 
original schedules had been sent to Washington so that in no instance 
could there be any opportunity to copy from the earlier recording of 
the cases. At present some 6,000 duplicate recordings have been sent 
in from the field. Most of them have been edited and coded and some 
have been punched and are ready for analysis, similar to that made 
for the three Federal samples. 

It is evident that the errors that we have considered are only in 
part errors of judgment, since inconsistencies found in the jackets 
would also tend to increase the margin of error. Thus, if a jacket gives 
three different statements as to the age of an inmate, an occurrence 
which is by no moans rare, such errors will be reflected in the measure 
of consistency. Therefore, to some extent, errors can be minimized by 
more accurate and more complete case history material. While most 
of the errors noted were made at the stage of recording, undoubtedly 
a certain percentage has been contributed by the subsequent statistical 
manipulations in coding and tabulating. These latter errors, however, 
are negligible except in a few items, such as size of community, to 
which reference has already been made. 

In considering the utility of statistical data for parole prediction 
there is another phase of reliability that must be taken into account. 
Consistency, measured in terms that have been mentioned here, may 
not per se indicate a high degree of reliability between the information 
shown in the jacket and the true facts involved in the case. This short- 
coming has been fully recognized and efforts were made to include in 
the budget of the survey adequate funds to make it possible to under- 
take certain investigative studies to determine empirically the relia- 
bility of the information found in the jackets as compared with the 
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existing facts. However, this increase in the budget was not allowed, 
since such inquiries were regarded as impracticable under the circum- 
stances. Despite this limitation, however, the consistency analysis 
presented herein would seem to indicate that, in all probability, the 
statistical data with which we are dealing are sufEiciently accurate to 
be of value in determining the practicability of parole prediction from 
biographic data, which give information concerning the background 
of the parolee and the circumstances under which his parole was 
granted and supervised. 



THE MEASUREMENT OF PURCHASING POWER 


By Edward E. Lbwib 
Howard University 

I N EMPHASIZING the fact that a simple reciprocal relationship does 
not necessarily exist between measures of the price level and of 
the purchasing power Dr, Wirth F. Ferger has recently* rendered a 
distinct service. His analysis, however, is less definitive than he ap- 
pears to believe, and the present note offers criticism of the “true” 
index of purchasing power which he proposes. Is it a suitable measure 
of the value of money in the hands of the ultimate consumer? This 
particular problem is not, to be sure, the only one in which the term 
purchasing power is used (though possibly the only one in which the 
concept has much significance), but it is clearly a problem to which a 
“true” index should be appropriate. 

Dr. Ferger's purchasing-power index consists of a weighted average 
of the reciprocals of price relatives, i.e., a weighted average of the 
purchasing power of the dollar over each of the several commodities.* 
It has considerable formal appeal, since the elements which are av- 
eraged — the changes in “individual” purchasing powers — bear directly 
upon the problem at hand. Looked at more closely, the appeal of the 
index seems to arise from the fact that it fulfills simply and directly 
two conditions upon which most of our statistical calculations of 
purchasing power rest: First, that the purchasing power of money 
varies inversely with each individual price change; and second, that 
the effect of each price change be proportional to the “importance” 
of the commodity in the consumer’s budget. But the reciprocal of 
Laspeyre's price formula or of Paasche’s,* against which Dr. Ferger 
argues, also fulfills these two conditions though perhaps not so di- 
rectly. How shall we choose between them? The formal superiority of 
Ferger’s formula furnishes us with a meagre basis for judgment, and 
to speak of “bias” in this connection is merely to point out that the 
indexes give differing numerical results. The matter must be decided 
in terms of the theoretical purpose underlying the two conditions just 
cited. 

I 

Basically, the problem of purchasing power is concerned with the 
effect of price changes upon the satisfaction which the consumer is 

^ "Diatinotive Concepts of Price and Purohasing'power Index Numbers," this Joubnal, Vol. 31 
(June, 1936), pp. 263-272. 

* Taking u$ and ui as the reciprocals of prices in the two indicated periods and as the amount 
spent on each item in the base period. Dr. Ferger's index is expressed {op. cit.^ p. 270) as 5(u i/m*)»#/S»«. 

* It will be recalled that Laspeyre's formula is SpiQt/Sptgp and that Paasohe’s formula is 
SpiQi/Spiqu 
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able to command. The matter has recently been approached explicitly 
from this point of view by a number of writers/ to whom incidentally 
Dr. Ferger does not refer. In spite of its ingenuity, one may doubt 
that such analysis is likely to offer much aid in the organization of 
actual statistical data, except possibly in very trivial cases; but there 
can be no question as to the desirability of recognizing fully the nature 
of the theoretical problem in formulating its empirical treatment.* 
With this end in view, we accept the following two propositions as the 
basis of discussion: First, the point of the purchasing power problem 
is an evaluation of the change in the consumer’s well being — essentially 
a judgment upon the change in his satisfaction. Second, since statisti- 
cal data cannot furnish us with an exact basis for such judgment 
(human satisfaction not being measurable) the empirical treatment of 
the problem must be in the nature of an approximation. 

In this approximative method of dealing with the problem, it must 
be recognized that the effect of price changes upon the consumer’s 
position is composed of two elements. In the first place, as the cost 
of the basket of goods originally purchased increases or declines (as 
compared with the change in money income if this is not constant) 
the consumer must reduce, or expand, his purchases. In this sense, 
his “resources” are changed. In the second place, with the shift in the 
relative prices of commodities, the consumer may be able to distribute 
his spending more effectively, because of substitutions thus made 
possible. If this second factor were of no importance — either because 
there were no changes in the relative price structure (all prices rising 
or falling in the same proportion), or because such changes had no 
effect on the consumer’s behavior — the problem of measuring pur- 
chasing power could be satisfactorily solved. For in such a case, a 
decline, say, in the cost of the original basket of goods would increase 
the resources of the consumer with constant money income* precisely 
as would a corresponding addition to his money income, and one 
could say unequivocally that his purchasing power had increased. 

* For a recent bibliography, see Ragnar Frisch, "Annual survey of general eoonomic theory; theory 
of index numbers,” Econom^ica, Vol. 4 (January, 1936). 

* The relation of the problem to the aggregates of satisfaction enjoyed by the consumer in the 
"base” and in the "given” periods is recognised explicitly only by certain writers, but ft colors much 
of the discussion outside of their particular work. For example, the well known index number "teats,” 
being merely restatements of the fundamental laws of arithmetic and hence applicable only to simple 
aggregates, imply thaton the "goods side” of the problem the several qualitatively distinct commodities 
can be funded by means of some common denominator, in the present case their utility content. The 
present writer has discussed the matter somewhat more fully elsewhere. See, "Some basic problems in 
index number theory,” in Economic Ecaayt in Honor of Wedey C, Mitehdlt New York, 1935. 

* It is simpler to assume constant money income, although precisely the same argument holds if 
income varies, provided we observe, not merely whether the original basket increases or declines in 
cost, but whether the change in cost ts algebraically greater or less than that in income, both being in 
relative form. 
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Conversely, if the original basket of goods increased in cost, his 
purchasing power would decline. In a word, Laspeyre's index (rather, 
its reciprocal) measures the change in the consumer's resources; and 
if we could ignore changes in the relative price structure, it would 
furnish us with a proper index of purchasing power. ^ 

In general, however, changes in relative costs may have an appreci- 
able effect upon the consumer's position, and these must be taken 
into account. For example, suppose the total cost of the original 
basket increases although some goods in the basket cheapen. If the 
latter goods happen to be ready substitutes for those which rise in 
price, the consumer may maintain or actually increase his well being, in 
spite of the decline in his "resources,” by shifting his spending from 
the latter to the former items. Thus, the effect of changes in relative 
prices, when it exists, introduces an ambiguity into the meaning of 
the calculation of change in the consumer's resources, and it is pre- 
cisely at this point that our statistical difficulties enter. When the 
consumer's resources increase, we may be sure that his satisfaction is 
increased. For the effect of such substitutions as are made possible by 
the relative-price changes is to increase his satisfaction still further. 
But with a decline in resources, we could identify the change in satis- 
faction — and hence in purchasing power — only if we could compare the 
loss of w^ell being occasioned by the decline in resources with the gain 
in well being made possible by substitutions.® 

The ambiguity resulting from the effect of relative-price changes is 
especially serious even with increases in the consumer's resources if 
we compare a series of "given” periods with a single base. Suppose 
that in one of these "given” periods the consumer's resources have in- 
creased by ten per cent and in the next by fifteen per cent. Evidently, 
his purchasing power is greater in both as compared with the base, 
but we may not conclude that it is greater in the second “given” period 
as compared with the first. For the relative-price structure may be 
much more favorable in the first as compared with the second, thus 
allowing him to enjoy more satisfaction when his resources have 
increased by ten per cent than he does when they have increased by 
fifteen per cent. 

’ The measurement of ohanices in resources would seem to be the theoretical purpose underlying 
the two “eonditions* cited above as controlling our statistical measurements of purchasing power. 
Thus, while Dr. Forger's index seems to fulfill them better from a purely formal standpoint, Laspeyre's 
formula is the appropriate measure. 

* It will be recognised that the logic of this proposition is essentially that of Haberler's "upper 
limit." (Q. Habarler, Der Stun der Indexmhlen, pp. 89-90.) A similar analysis based upon Haberler's 
"lower limit” (op. etf., pp. 90-92) would be equally valid, and would indicate the use of Paasche's 
formula, instead of Laspeyre's, as a measure of the change in consumer's resources. As a practical mat* 
ter, however, the quantity data required for Paasche’s formula are generally lacking, and for this reason 
the discussion is concerned solely with the use of Laspeyre’s. 
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It is apparent from the foregoing discussion that Laspeyre’s for- 
mula’ tells only part of the purchasing-power story, because the rest 
is beyond the reach of statistical analysis. A single, accurate measure 
of pur chasing power is out of the question. In spite of this, the con- 
ventional fixed-pattern cost-of-living index (Laspesn^’s formula) is a 
useful measure. In the first place, it serves as a good approximation 
because changes in the consumer’s resources probably form a very 
important part of the price-effect upon the consumer’s position, par- 
ticularly if excessively long-time comparisons are avoided. In the 
second place, such an index may be used explicitly as a first approxi- 
mation, the interpretation of which is subject to modification in the 
light of such information as we may have concerning the effect of 
changes in relative prices. Thus, to take a concrete example, the sub- 
stantial cheapening of chicken as compared with pork recently ob- 
served, together with evidence of actual substitution, should color the 
conclusions drawn from the cost-of-living index based upon a fixed 
ratio of consumption of the two. Concerning phenomena like this, 
our knowledge is all too scanty, but we are certainly not wholly in the 
dark. The “general characteristics” of the budget items, and such 
studies as have been and are being made, might, if treated systemati- 
cally, make possible a very considerable improvement in our treatment 
of the purchasing power problem. It is by means of such analysis of 
consumer’s purchasing power that we are likely to achieve a more 
satisfactory solution of the problem than we now have. 

How far one can go in taking account of the relative-price com- 
ponent of the problem is not a question that may be answered a 
priori. Furthermore, it is evident that in recognizing this component 
we have to abandon the neat solution of the problem embodied in a 
single purchasing-power index, and instead deal with (a) an index 
which represents only one aspect of the problem, and (b) certain sup- 
plementary judgments which, while essentially quantitative in char- 
acter, are not expressible in explicitly quantitative terms. But this 
less clear-cut form in which our results must appear simply refiects 
the quasi-statistical character of the problem, and is thus inevitable.*’ 

* The formula is of course rather flexible. The base period, for example, may be much broader than 
any given period, and in some instances even consist of the entire group of given periods. The one logical 
requirement is that the base prices should apply to the same period as the quantities of the budget. 

In this brief discussion, it is impossible to treat in detail a number of points which may legiti- 
mately be raised. One, however, should be mentioned. The argument runs in terms of a single eonsumer 
and of changes in his satisfaction. May it be carried over to the practical case of consumer groupt with- 
out bringing in unwarranted assumptions concerning the comparability of satisfaction enjoyed by 
different individuals? It may be stated that the problem of combining consumers arises only with re- 
spect to the statistioal representativeness of the measure of consumer’s resources, and the general repre- 
sentativeness of the supplementary judgments concerning the effect of relative-price changes. 
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II 

The chief advantage which Dr, Ferger claims for his index is that 
it implies a suitable consumption pattern. Whereas a price index 
should be based upon a fixed set of quantities, “a purchasing-power- 
of-money index must be so calculated that the proportional expendi- 
ture on the various commodities is maintained . . Just why this 
should be, Dr. Ferger does not tell us’^ and it is argued below that the 
proposition is not true. We shall, however, ignore the question of 
validity for the moment, and simply inquire whether such a distinction 
can actually be made between the two measures under consideration. 

In what sense does Laspeyre’s formula “assume” constant quan- 
tities?^ Evidently if the consumer actually does purchase the same 
basket of goods in two periods, Laspeyre’s formula is subject to a 
very simple interpretation — namely, as showing the variation in ex- 
p>enditure. But if the formula can be given an important meaning 
when the consumer does not maintain the same pattern — such as 
that offered in the first section of this note — it can no longer be con- 
sidered as assuming, or being dependent on, invariant quantities. 
Applying the same test to Dr. Forger’s index, it is easy to show** that 
under conditions of proportionate expenditure the index becomes 
simply the familiar reciprocal of Paasche’s formula. 

Whatever the merits of this formula,** it is yielded by Dr. Forger’s 
index only if proportionate expenditures are in fact constant. Such an 
assumption would be bold indeed. While one may possibly find some 
items in a typical budget of which the quantities purchased remain 
approximately con.stant, and others which absorb an approximately 
constant proportion of the total expenditure, neither is the case for 
the general run of items.** In brief, any method of measuring pur- 
chasing power which depends for its meaning on an assumption as to 
the character of changes in the consumption pattern is not a useful 
index, whatever the measure may mean under the particular con- 
ditions assumed. 

“ Op. cit., p. 271. Hia italics. 

» It IS true that for a 6inQlt eommndity^ the price expresses the amount of money exchangeable for 
a fixed physical unit, and the purchasing power (for this particular commodity) expresses the number 
of physical unite exchangeable for a fixed sum of money, a dollar. Possibly it is this distinction for single 
commodities which Dr. Ferger had in mind. 

Prom a purely formal standpoint, it is true that only one set of quantities (i.e., 9«) appears in 
Laspeyre’s formula, but this is also true of Dr. Ferger's index. {Tbid., p. 270 ) For the only quantities 
involved appear in the symbol, vt "-potfe. 

Reducing the symbols in his formula (Bee our footnote 2) to their equivalents in prices and quan- 
tities, setting p 9 qt""Kpiqi for each commodity, substituting and cancelling, the result follows. 

See footnote 9, above. 

No doubt, the change in expenditure on dififerent items varies greatly, if for no other reason than 
that commodities are substitutes for one another to widely varying degrees. 
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In view of the foregoing, it would seem that the issue Dr. Ferger 
raises as to price and purchasing power indexes — that one should be 
based on constant quantities and the other on proportionate expendi- 
tures — is in reality no issue at all. The distinction is not called for 
by the problem, and the two indexes discussed (Laspcyre’s and his 
own) do not reflect it in any important sense. 

While Dr. Ferger does not, as has been noted, make any serious 
attempt to show why he considers the distinction is called for, he does 
give us some hint as to the basis for his belief that it characterizes the 
two indexes. It will be recalled by those familiar with Dr. Ferger’s 
earlier discussion of the problem of averages*^ that he was primarily 
concerned in that study with the combination of two or more similar 
rates — say, the speeds of automobiles. In averaging such rates, he 
quite rightly asserted that the arithmetic or the harmonic mean is 
indicated according as the terms of the problem "hold constant" the 
variable appearing in the denominator or the numerator of each of the 
rates. Now prices may be considered as rates, and if we take the same 
sort of problem — namely, combining similar rates — the point is equally 
valid. Thus, if the price of bread is different in two periods the proper 
average will be given by the arithmetic mean if the same number of 
loaves is bought in each, and by the harmonic mean if the same ex- 
penditure is made in each. Similarly, one may carry through the same 
argument for the prices of different commodities, although the results 
are trivial, being dependent upon the arbitrary choice of physical units. 
When, however. Dr. Ferger** carries over the argument to the problem 
of combining relatives — i.e., the rates of rates — he is proceeding upon 
the flimsiest of analogies. 

lU 

Certain additional points may be raised in connection with Dr. 
Ferger’s discussion. While they do not bear directly upon the main 
problem, they should be mentioned as possible sources of confusion. 

1. His unweighted and weighted indexes are not correlatives — the 
second does not equal the first if ail commodities are equally impor- 
tant. Instead of being an unweighted index of purchasing power rela- 
tives, his unweighted index is simply the ratio of the “sums" for two 
periods, of a dollar’s worth of each of the several commodities. 

2. While Dr. Ferger sees the absurdity of adding ten loaves of 
bread and twenty apples in computing his unweighted average, he 

"The Nature and Use of the Harmonic Mean," this Journal, Vol. 26 (March, 1931), pp. 36-40. 

That this is the basis of his distinction is indicated by his reference to his earlier contribution 
and his care in showing that his index may be regarded as a weighted harmonic mean of price relatives. 
Op. eit„ pp. 270-271. 
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gets around the difficulty by expressing all commodities in “homo- 
geneous” units, namely, pounds. (It seems not irrelevant to add that 
he confines his illustrative material to goods rather than services.) 
But the “common denominator” implied by the purchasing power 
problem is human satisfaction, not physical weight — a wage earner 
who carries home a heavier weekly basket is not better off if the high 
cost of living is compelling him to purchase coarser and weightier 
foodstuffs. 

3. In setting up his weighted index. Dr. Ferger really gets rid of 
the problem of arbitrary choice of commercial units by the conven- 
tional device of expressing his individual purchasing powers in relative 
form. But his justification of this procedure is confusing. He develops 
his weighted index in “aggregative” form,** although this appears to 
be a mere formal manipulation without any real significance.*® Thus, 
he is led to make the adjustment for units in the “weights” by which 
the individual purchasing powers are multiplied. “A perfect corrective 
factor for the weights is the price (dollars per unit) in the base year 
Po, or l/«o. The complete weights arc, then, Vo/uo, which give an 
accurate measure of the importance of the commodities when their 
prices (sic) are stated in «’s — so many units to the dollar.”** This 
seems scarcely an illuminating way in which to put the matter. 

REPLY 

By Wirth F. Ferger 

Asiociate Economic Adviser to the Secretary of Agriculture 

I WELCOME the opportunity afforded by Professor Lewis’ criticisms 
to clarify the treatment of certain aspects of the measurement of 
the purchasing power of money which were treated in my article. 
With much of his analysis I find myself in substantial agreement. 
About half of the note concerns a problem which my article did not 
purport to discuss, however, and should be considered on its own 
merits. 

Dr. Lewis comments that the concept of a purchasing-power index 
which I developed “has considerable formal appeal,” but is less de- 
finitive than I appear to believe. If by “formal” he means “theoretical,” 

See the left-hand side of his second equation. Op. ctt., p. 270. 

In the case of certain (simple) price and quantity indexes it is often useful to convert the weighted 
index of relatives into aggregative form largely because the latter alw ays turns out to be a ratio of money 
sums. The latter being a definite concept, the aggr^ati ve expression may aid in determining the exact 
meaning of the index in question. But there is no corrwponding interpretation of Dr. Ferger s ‘aggre- 
gative.” and it is interesting to note that his own subsequent discussion of the index is confined to the 
average-of-relatives form. 

Op. eit., pp. 269-270. 
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impl3dng that other aspects of any problem to which a purchasing- 
power index is to be applied require consideration in addition to the 
strictly logical characteristics of the basic concepts employed, I am 
in hearty agreement. The title of my article explicitly limited its scope 
to examining the theoretical aspects of the "distinctive concepts of 
price and purchasing-power index numbers.” It may or may not be 
true that my anal3rsis will "offer [little] aid in the organization of actual 
statistical data, except possibly in very trivial cases;” but if my con- 
tentions concerning the nature of the concepts involved are accurate, 
they should be expected to have some meaningful application to prac- 
tical problems. Dr. Lewis’ opening sentence apparently accepts my 
central thesis. 

Professor Lewis tests the general validity of my analysis by apply- 
ing it to the measurement of the value of money in the hands of the 
ultimate consumer. He recognizes that "this particular problem is not, 
to be sure, the only one in which the term purchasing power is used 
(though possibly the only one in which the concept has much sig- 
nificance), but it is clearly a problem to which a ‘true’ index should 
be appropriate.” Perhaps my use of the word "true” was unfortunate: 
certainly a connotation has been read into the word which was not 
intended. The word was used merely in contrast with the “pseudo” 
index of purchasing-power (the reciprocal of a price index) from which 
my formula was to be distinguished. Certainly after myself criticizing 
the search for a “universal” or an “ideal” formula, I intended no ex- 
clusive or universal implication in the word “true.” Still, Professor 
Lewis is correct in asserting that general principles developed with 
respect to purchasing-power indexes should be applicable to any prob- 
lem truly involving the measurement of the value of money. He then 
tests the principles as applied to the problem of consumers’ standards 
of living, justif3ring this test by the assertion that the chief advantage 
which I claim for my index “is that it implies a suitable consumption 
pattern.” I can find no statement in my article which would lend itself 
to this interpretation. 

Most of Professor Lewis’ criticism flows from his assertion that 
“Basically, the problem of purchasing power is concerned with the 
effect of price changes upon the satisfaction which the consumer is 
able to command.” No analysis is given in support of this point of 
view, and I regard this as too narrow an approach to the measurement 
of the purchasing power of money. Money is used for many purposes 
other than expenditure by consumers; in fact, the volume of transac- 
tions represented by the purchase of goods and services by consumers 
undoubtedly forms a minor part of the total volume of monetary 
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transactions in this country. I am, therefore, unable to accept the first 
proposition offered in Section I of the criticism that “the point of the 
purchasing power problem is an evaluation of the change in the con- 
sumer's wellbeing — essentially a judgment upon the change in his 
satisfaction.” In fact, it seems to me that the problem of the well- 
being of the consumer is more concerned with the consideration of 
budgets and prices, and the possibility of substitution among com- 
modities, than it is with the purchasing power of money as such. Since 
I do not accept his basic propositions, detailed comment on that part 
of his analysis based thereon is inappropriate. Dr. Lewis' analysis in 
the first section of his comments constitutes an interesting attack on 
an important problem, and one with which I have much sympathy 
and agreement; it is not, however, a criticism of my study. 

Just as unintended connotations were read into my use of the word 
“true,” may I also disclaim the interpretation placed on my use of the 
word “bias.” Dr. Lewis states, “ ... to speak of ‘bias' in this con- 
nection is merely to point out that the indexes give differing numerical 
results.” I myself made this same objection to the judgment of a 
formula on the basis of its simple comparison with some other one 
(p. 266). When I used the word (at the bottom of p. 267), the context 
was intended to give it quite a different connotation. My statement 
was that “Equal original weights of one unit each do not actually 
result in an equally weighted index number system, but one biased in 
the direction of the price changes [these being of equal percentage 
amount but of opposite direction] of the commodity or commodities 
which have become relatively more expensive.” This referred to a 
demonstrated preponderance of effect of one price change purportedly 
equal to another, and pointed out the source of the numerical differ- 
ence in results, rather than merely indicating its existence. 

In the second section of his notes. Professor Lewis directs certain 
criticisms against specific points of my analysis which merit comment. 
After noting that I maintain that “a purchasing-power-of-money index 
must be so calculated that the proportional expenditure on the various 
commodities is maintained, rather than assuming constant quantities 
purchased,” he comments, “Just why this should be. Dr. Ferger does 
not tell us ...” At another place, he claims that I do not “make any 
serious attempt to show why [I consider] the distinction is called for.” 
In defense, I point out that at two places I do discuss the relationship 
between my treatment and the economic theory relating to the nature 
and functions of money and prices. In Section III of my article, dealing 
with the concept of purchasing power, I state, “Prices, being money 
ratios, have several aspects, corresponding to the different functions 
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performed by money.” (p. 263.) Likewise, the final section of my 
paper (Section V) consists of an attempt briefly to suggest the applica- 
tion to economic theory of the differentiation I had analyzed in detail. 
Criticisms should not completely ignore relevant sections of the anal- 
ysis toward which they are directed. 

Lewis goes on to say that my reference to my previous article appar- 
ently gives a hint as to my reason for preferring, for the index of the 
value of money, a formula which is equivalent to the reciprocal of the 
weighted harmonic mean of prices in their usual form. After a short dis- 
cussion, recognizing the different assumptions implicit in averaging 
rates by the use of the arithmetic and harmonic means, Professor 
Lewis dismisses this whole reasoning by asserting that when one 
carries over the argument “to the problem of combining relatives — i.e., 
the rates of rates — ^he is proceeding upon the flimsiest of analogies.” 
This objection has been discussed by others, and a reply suggested by 
Geo. R. Davis in the 1932 “Proceedings Supplement” of this Journal 
(pp. 60-61). The derivation of my formula was, however, based on no 
such “analogy,” and did not in fact involve the use of the harmonic 
mean. It was only after developing the formula in aggregative form 
that its identity with the reciprocal of the harmonic mean of relatives 
was pointed out; “a second method of viewing the whole matter of 
formula and weights.” The validity of this formula thus rests on no 
“analogy.” 

It should be pointed out, however, that all average-of-relatives price 
index numbers rest on just as “flimsy” a basis. What are the implicit 
assumptions of the ordinary arithmetic average-of-relatives price for- 
mula? Does it really show the varying price of a constant bUl of goods? 
I have been unable to accept the strictures against carrying the prin- 
ciples of the averaging of rates over into the problems of averaging 
rates of rates. A complaint against the use of the harmonic mean in 
this case, however, applies equally against the arithmetic mean, unless 
we are to fall into the error of accepting the commonplace without 
question, while objecting to the novel. 

At another place, after noting the tacit assumption of the harmonic 
formula of constant proportional expenditures. Dr. Lewis points out 
that “In brief, any method of measuring purchasing power which de- 
pends for its meaning on an assumption as to the character of changes 
in the consumption pattern is not a useful index, whatever the measure 
may mean under the particular conditions assumed.” Let me point 
out again that some assumption is always implicit in every formula 
based on a single set of weights, concerning the character of the 
changes (or lack of change) in quantities accompanying the observed 
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price movements. The arithmetic mean of relatives with constant 
weights assumes unchanging amounts just as truly as the harmonic 
assumes unchanged proportional expenditures. Professor Lewis believes 
an assumption of constant proportionate expenditures “would be bold 
indeed.^ It is my conviction that an assumption of constant quantities 
purchased, as prices vary, is many times bolder, as applied to the 
general run of commodities and services. This latter assumption chal- 
lenges, in fact, the basic function of the price system as a regulator of 
consumption. It assumes that prices mean nothing when consumers 
go into the market to make their purchases. It seems to me to require 
little analysis to show that a constant-expenditure demand curve 
comes closer to reality for consumers' goods than does a vertical or 
completely inelastic demand curve, which is the assumption implied 
by the arithmetic average. 

This is all beside the point, however, since my discussion related, 
not to the “consumption standard,” but to the conceptual meaning of 
an index of the purchasing power of money. The analysis made no 
assumption whatever as to the way money is actually spent by con- 
sumers or anyone else. My point was simply that if we are trying to 
measure changes in the quantities of goods a given amount of money 
will buy over periods of changing prices, W’e must measure just this, 
keeping invariant other factors such as changing consumer habits. 
The money must be spent on the various commodities in constant 
proportions, and measurements made of the changes in the average 
quantities received for this money. 

I come now to the last three specific comments of Professor Lewis. 
He points out that the “unweighted and weighted indexes are not 
correlatives — the second does not equal the first if all commodities are 
equally important.” This appears to be a valid “formal” criticism of 
these formulas, which I had not noticed. I do not knovr whether or not 
this indicates some fallacy in one or the other. The unweighted index 
has, of course, no practical value since it could be applied only to 
articles expressed in homogeneous units — and I fully realize that no 
physical units are truly homogeneous as between different commodi- 
ties. A pound of coal is not comparable with a pound of butter, as was 
noted in my paper. I developed this unweighted formula only as an 
expository tool, and gave no further attention to it after passing to 
the problem of the weighted index. There may be some simple alge- 
braic explanation for the non-correlative nature of these two formulas, 
which has escaped me so far. 

The second of the final criticisms concerns the unweighted index 
and loses its force when this index is considered merely as an expository 
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device. It is noted that I confined my illustrations to goods rather than 
including services. In the weij^ted index, however, it is obvious that 
the prices of services could easUy be accommodated, man-hours of 
service being included along with the diverse commodity units of 
pounds, quarts, and yards. The statement, “But the ‘common denom- 
inator’ implied by the purchasing power problem is human satis- 
faction, not physical weight ...” has already been challenged. 

The final criticism is that my procedure of first developing the 
weighted index in aggregative form before expressing it as an average- 
of-relatives “is confusing.” I am not the one to judge the accuracy of 
the charge of unskillful presentation. An exposition by means of con- 
crete numerical examples is not as elegant as one couched in terms of 
algebraic symbols and mathematical transformations, and based on 
quoted theorems. I preferred, however, to attempt to make the ex- 
planation intelligible to non-mathmatical readers by first developing 
simple numerical illustrations, as well as hoping that the analysis would 
carry more conviction through a more thorough understanding than 
would ordinarily be assimilated from an elegant mathematical deriva- 
tion. 

The last few lines of the criticism appear again to suggest uncritical 
acceptance of the commonplace and repugnance to the unfamiliar. By 
inserting the word “sic” in a quotation from my study. Dr. Lewis 
apparently regards as an error my reference to “so many units to the 
dollar” as representing true prices. As I tried to point out in my earlier 
article,* prices, being ratios between units of commodities and units of 
a standard, can be expressed in either one of two forms, neither one of 
which can be regarded as any more arbitrary than the other. There 
are places where some prices are commonly quoted in terms of quanti- 
ties obtainable for a unit of money. In India, for instance, the price of 
flour may be “7 sehrs to the Rupee” and at a later time may rise to 
“6 sehrs to the Rupee.” If our prices were customarily expressed in 
this form and our price index formulas had developed with the use of 
the familiar arithmetic mean of relatives, the result would be exactly 
that yielded by the harmonic mean of prices as we do actpally quote 
them. Unless this basic idea is grasped, and either accepted or refuted, 
further discussion is futile. 

> *The Nature and Use of the Harmonie Mean,* this Jourmal, Vol. 26 (Mareh, 1931), pp. 36-40. 



THE CONCEPT OF CONFIDENCE OR FIDUCIAL 
LIMITS APPLIED TO THE POISSON 
FREQUENCY DISTRIBUTION* 

Bt WiLUAlf B. Rickkb 
Paeifie Biological Station, Nanaimo, B. C. 

Biologiad Board of Canada 

T he idea of the fiducial interval, introduced by R. A. Fisher,^ has 
provided the key to the solution of some statistical problems of a 
type which formerly resisted analysis. As developed by J. Ne3unan,* 
it has resulted in the definition of the concept of "confidence belts” 
corresponding to different “confidence coefficients,” for various fre- 
quency distributions. Clopper and Pearson* make use of these concepts 
to calculate, for certain specified degrees of confidence, the limits of 
estimates of the composition of a population which follows the bino- 
mial frequency distribution, when each such estimate is calculated from 
the composition of a single small sample: A sample of n units drawn 
from a large population contains x units having a certain character 
A; p is the proportion of A-units in the population. If x/n is used as 
an estimate of the value of p, the limits between which p is likely to 
lie, for two different degrees of confidence, are shown in figures 4 and 
5 of their paper. 

The application of the same method to the caluclation of similar 
limits for the Poisson frequency distribution appears to offer no ob- 
stacles, and the limits so obtained form a valuable supplement to 
those for the binomial. 


METHOD OF CALCULATION 

A large population has a smaU fraction p of its units bearing char- 
acter A. A fairly large sample of n units is taken at random and the 
number x of A-units in it is enumerated. The chance of occurrence 
of different values of x will be given more and more accurately by the 
terms of the Poisson distribution; 

(>n»np), as p— ♦ 0 and n — » oo . 

* Thin subject has been treated by F. Garwood under the title ‘Fiducial Limits for the Poisson 
Distribution” in Bxonutrika 28 (1936) 437-442, which came to the attention of the Editor after this 
article was aoeepted for publication. Dr. Ilicker’s presentation appeared to be sufficiently different to 
warrant the publication of this article according to the original decision.— Ed. 

> Fisher, R. A. 'Inverse probability.” Proe. Canib. PhU. Soe. 26 (1930), 628. 

* Neyman, J. Note 1 to paper ‘On the two different aspects of the representative method.” Joum, 
Roy. Stof. Soc. 97 (1934), 689-693. 

* Clopper, C. J., and E. 8. Pearson. ‘The use of confidence or fiducial limits applied to the case of 
the binomial.” Btomefriiba 26 (1934), 404-413. 
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For a given value of m, find now the term xi in tliis frequency dis- 
tribution such that the sum of the terms from xi to infinity is equal to 
or less than 0.025, while the sum from (aji — 1) to infinity is greater than 
0.025; or briefly: 

2(m; ®i • • • oo) g 0.025 < 2(m; ii — 1 • • • oo). (2) 

Similarly find the term xi such that the sum of all terms from Otoxt 
is equal to or less than 0.025, while the sum from 0 to (xj+l) is 
greater than 0.025; or briefly: 

2(m; 0 •••*,) S 0.025 < 2(jn; 0 • • • Xi + 1). (3) 

If such points xi and x* be determined for all values of m from 0 
upwards, and they be plotted as in the accompanying figure, a pair 


CONFIDENCE BELT FOB COEFFICIENT -95. 



need be used only when x is greater than 50 (the limit of the aooompanying table) and would be of little 
value with x --OA as shown here for purposes of illustration. 

of stepped lines is obtained, the steps occurring because of the fact 
that XI and Xx values must be integral. Points on these lines satisfy 
conditions (2) and (3) above; it follows therefore that in the long run 
of statistical experience, from whatever populations following a Poisson 
distribution samples are drawn, we may expect at least 95 per cent 
of points (x, m) will lie inside the boundaries of the stepped belt, and 
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not more than 5 per cent on or outside the boundary. If curves be 
drawn as in the figure joining the inside comer points of the bounda- 
ries, they will serve equally as well as the stepped lines (since x values 
are always integral) to obtain confidence or fiducial limits for m, associ- 
ated with a confidence coefficient of 0.95. In the same way, confidence 
limits may be calculated and plotted, corresponding to other confidence 
coefficients. 

Limits of confidence so calculated may be applied to any unique 
random sample which a priori knowledge or accumulated experience 
demonstrates to be a member of a series having a Poisson frequency 
distribution. Failing these, internal evidence of such membership may 
be consulted: i.e. since the Poisson form obtains when p is small, is 
in a sample x/n (which is an estimate of p) be small, then the distribu- 
tion to which it belongs may safely be considered Poisson. How small 
x/n must be in such a case is partly a matter of taste; the writer con- 
siders values up to 0.01 above suspicion, while values as large as 0.05 
may be accepted, with greater circumspection. Another rule, having 
about the same import, is to use these Poisson limits when the limits 
given on Clopper and Pearson’s binomial charts become difficult to 
read, by reason of the small size of x/n. 

In calculating fiducial limits as above, use was made of H. E. Soper’s 
table* of the general term of Poisson’s exponential expansion, and of 
Lucy Whitaker’s table® of the same. The first-mentioned proceeds from 
m = 0.1 to m= 15,0 by tenths, the second from m = l to m==30 by units. 
In Soper’s table, probabilities corresponding to successive a:-values 
were add('d at each end of the series, until the sum amounted to 
0.005 or 0.025, corresponding to confidence coefficients of 0.99 and 
0.95 respectively. In general, the terms would not add to exactly these 
quantities, but it was possible to choose the m-value which came closest 
to doing so, and interpolation would give this limiting value to the 
nearest hundredth. Whitaker’s table was more convenient in that the 
addition was already performed, but the coarser grouping of m- 
values made it necessary to interpolate to get the limiting value to the 
nearest tenth. This could be done in the table itself, or more conveni- 
ently by interpolating between limiting values, choosing a few which 
were accurately known, as base points. The one method was used to 
check the other. Neither table however covered the whole range neces- 
sary to take the fiducial table up to x = 50, so calculations of the neces- 
sary parts of the Poisson series were made for m-values up to m = 71, 
limits found by addition as before, and the table filled in by extensive 

« Biometrika 10 (1018), 26. 

* Biometrika 10 (1018), 36. Both tables are reprinted in Tables for Statisticians and Biometricians, 
2nd Edition, Part 1. Cambridge University Press. 



352 


Aubbican Statistical Association' 


interpolation. It is believed that this method has provided a table 
having the first decimal place accurate or nearly so.* 

The table proceeds only to x>=50, this being a somewhat arbitrary 
limit, dictated by the time available for its calculation. But since the 
rule must by definition apply to the whole of statistical experience, any 
such limitation of x-values is theoretically unsound. Professor E. S. 
Pearson of University College, London, who pointed this out to the 
writer, at the same time suggested a rough method of extrapolating 
the table, which is as follows: “As m increases the Poisson distribution 
can be more and more closely represented by a normal curve. Thus in 
the notation used above we shall have approximately 



1 

(5) 

where k is the ratio of the deviation from the mean to the desired 
point, over the standard deviation. Thus in the first integral k — 
(xi— mi)/\/^» and for the second k = (m*— X8 )/Vm^. To make the ex* 
pressions in (4) and (5) equal 0.025 we should take A: = 1.9600, and to 
make them equal 0.005 take k— 2.5758. 

“The diagram shows the confidence belt with the coeflScient 0.95. 
For an observed value x — OA^AC we have m\=AB, mi=*AD. 
Further, BC — x—mi^ky/mu DC=‘mt—x=ky/nH. 


Or, 


so that 


( mi* — mi(2x -f k*) + X* = 0 
(, m** — mj(2x -I- &*) + X* = 0 
f mi = X + k^/2 — ky/k^/i -f x 
\ mi = X k^f2 H* A;\/A:*/4 -I* x 


Using the values of k given above, we find that for confidence coeflS- 
oient 0.95, 

(m,, mi) = X + 1.92 ± 1.960\/xTT0 (6) 


and for confidence coefficient 0.99, 

* A paper in Biometrika 27 (lOSS). 273-292, by J. Priyborowski and H. Wiledski, entitled *Sta- 
tistioal principles for routine work in testing clover seed for dodder,” contains the upper fiducial limits 
for confidence coefficient 0.99 (a >^0.995 in their notation). They are however calculated quite differ- 
ently, and more accurately, from the table of the Incomplete Qamma Function. The agreement of our 
values with theirs is not exact, but shows only minor differences: usually 0.1 greater, in one case 0.2. 
The authors quoted give no lower limits. 
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(mj, m,) = ® + 3.32 ± 2.576v'a: + 1.7. (7)” 

Example: At x«50, how do confidence limits so calculated compare 
with those in the table? 

Confidence coefficient 0.05 0.99 



Lower 

Upper 

Lower 

Upper 


Limit 

Limit 

Limit 

Limit 

From equations (6) and (7) 

37.9 

65.9 

34.8 

71.8 

From the table 

37.0 

65.9 

33.6 

71.3 

Old method 

36.1 

63.9 

31.8 

68.2 


It is evident that even at a: =50 this method gives confidence limits 
of sufiicient accuracy for ordinary purposes, and better approximation 
can be expected as x increases. 

It should be noticed that a different method of dealing with this 
problem has been in use for some time. When in a sample x was found 
to be fairly large, it was considered as an estimate of the mean, hence 
also of the variance, of the Poisson distribution to which it belonged. 
Limits of probability corresponding to our 0.95 confidence coefiicient 
were then calculated from the formula 

(m*, mi) = X ± 1.960\/* 

which is tantamount to assuming BC = CD = k\/x in the figure. Limits 
so calculated have been entered at the foot of the schedule above. It 
is evident that taken as a whole they are a much poorer estimate of the 
true limits of confidence than are those calculated by Professor Pear- 
son’s method. 

EXAMPLES OP USEFULNESS 

The accompanying table may be used in all cases where the Poisson 
distribution is appropriate — i.e., in cases where p (the fraction of 
“successes”) is small. In a few cases either the Poisson limits or the 
binomial limits of Cloppcr and Pearson may be successfully used; 
the limits in such cases occupy the lower left comer of their charts. 

Example 1. A sample of 100 ( = n) taken from a large run of migrant 
sockeye salmon contains 6 (=x) which are two years old, the re- 
mainder being yearlings. The best estimate of the proportion p of two- 
year-olds in the total run is 5/100 = 0.05. Between what limits may 
we be confident the value of p lies? 

Adopting the 0.99 confidence coefficient, and referring to the table, 
we may be almost certain that the proportion of second year fish is 
not less than 1.0/100=0.010, and not greater than 14.1/100=0.141. 
Reference to the binomial chart gives limits of 0.02 and 0.13, as 
nearly as they can be read. 
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FIDUCIAL OR CONFIDENCE LIMITS FOR POISSON FREQUENCY DISTRIBUTIONS 


Confidence ooeflioient 


Confidence coefficient 


X 

0.99 

0.06 

X 

0.09 

0.96 

Upper 

Limit 

upper 

Limit 

Lower 

Limit 

Upper 

Limit 

Lower 

Limit 

Upper 

Limit 

Lower 

Limit 

Upper 

Limit 

0 

0.0 

6.3 

0.0 

3.7 


n 


■ 


1 

0.0 

7.4 


6.6 

26 


42.2 

19 

38.0 

2 

0.1 

9.3 

0.2 

7.2 

27 

Bifta 

43.5 

Bel 

30.2 

3 

0.3 

11.0 


8.8 

28 


44.8 


40.4 

4 

0.6 

12.6 

1.0 

10.2 

29 


46.0 


41.6 

5 

1.0 

14.1 

1.6 

11.7 

30 

17.7 

47.2 

20.2 

42.8 

6 

1.6 

15.6 

2.2 

13.1 

31 

18.5 

48.4 

21.0 

44.0 

7 

2.0 

17.1 

2.8 

14.4 

32 

19.3 

40.6 

21.8 

46.1 

8 

2.5 

18.5 


15.8 

33 

20.0 

60.8 

22.7 

46.3 

9 

3.1 

20.0 


17.1 

34 

20.8 

62.1 

23.5 

47.6 

10 

3.7 

21.3 

KSI 

18.4 

35 

21.6 

53.3 

24.3 

48.7 

11 

4.3 

22.6 


19.7 

36 

22.4 

64.6 

25.1 

49.8 

12 i 

4.0 

24.0 

6.2 

21.0 

37 

23.2 

66.7 

26.0 

61.0 

13 

5.6 

25.4 

6.9 

22.3 

38 

24.0 

66.9 

26.8 

52.2 

14 

6.2 

26.7 

7.7 

23.5 

39 

24.8 

58.1 

27.7 

63.3 

16 

6.8 

28.1 

8.4 

24.8 

40 

25.6 

59.3 

28.6 

64.6 

16 

7.6 

29.4 

9.2 

26.0 

41 

26.4 

60.6 

29.4 

55.6 

17 I 

8.2 

30.7 


27.2 

42 

27.2 

61.7 

30.3 

56.8 

18 1 

8.9 

32.0 

10.7 

28.4 

43 

28.0 

62.9 

31.1 

57.9 

19 

9.6 

33.3 

11.5 

29.6 

44 

28.8 

64.1 

32.0 

59.0 

20 j 

10.3 

34.6 

12.2 

30.8 

45 

29.6 

65.3 

32.8 

60.2 

21 

11.0 

35.0 

13.0 

32.0 

46 

30.4 

66.5 

33.6 

61.3 

22 

11.8 

37.2 

13.8 

33.2 

47 

31.2 

67.7 

34.6 

62.5 

23 

12.6 

38.4 

14.6 

34.4 

48 

32.0 

68.9 

35.3 

63.6 

24 

13.2 

39.7 

16.4 

35.6 

49 

32.8 

70.1 

36.1 

64.8 

25 

maSM 

41.0 

16.2 

36.8 

50 

33.6 

71.3 

37.0 

65.0 


Foerster’^ has already made use of the Poisson limits in cases like 
the above. 

Fiducial limits for the Poisson distribution may also be used in 
cases of a type where those for the binomial are not applicable. In 
such cases p and x are known, but not m {=np). We wish to know 
the limits of confidence which attach to x when it is used as an estimate 
of m, or more rarely to x/p as an estimate of n. This situation arises 
whenever the density of particles suspended in a fluid is estimated by 
counting the number taken in a small known volumetric fraction of it. 
The writer has already published’ an example of this taken from the 

’ Foerater, R. E. "An invectisation of the life history and propagation of the sockeye salmon 
{OneorhynchvM nerka) at Cultus Lake, British Columbia." No. 6 . Joum. Biol. Board Can. 2 (3) (1036). 
311-^38. 

• Ricker, W . E. "Statistical treatment of sampling processes useful in the enumeration of plankton 
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field of plankton enumeration — the field in which it was originally 
developed. The hypothetical illustration to follow pertains to quite a 
different situation, but the treatment is identical. 

Example 2, In the course of studies of hay-fever infections, counts 
were made of the quantity of pollen in the atmosphere. In one test, 
pollen was filtered from 1 cc. of air, and the number of grains present 
counted as 45. The density of pollen in the atmosphere near this point 
may be estimated as 45 grains per cc. What confidence may be placed 
in this estimate? 

Obviously the applicability of Poisson fiducial limits in such a case 
hinges upon a demonstration that the numbers of pollen grains in 
successive samples constitute a Poisson frequency distribution. This 
may be done most easily by thinking of the volume of air under con- 
sideration as containing a large number N of cubic centimeters, 
throughout which pollen grains are randomly mixed ; the total number 
n of pollen grains in this volume is great, but not so great that crowd- 
ing or cohesion might make their distribution other than random. For 
each individual grain, the chance of occurring in the 1 cc. sample is 
\/N] the chance of its being missed is {1 — 1/ N), The distribution of 
numbers of pollen grains in a great number of 1 cc. samples (the earlier 
samples being replaced in turn) is of the binomial form: {(1 — l/AT) 
-f-l/iV}". We know \/N is small; call it p. Putting m — np^ this bi- 
nomial distribution may therefore conveniently be represented by the 
Poisson distribution. Hence, when only a single sample is at hand, 
the reliability of the number of grains x in it as an estimate of the 
number of grains m per cc, in the whole volume may be found from 
the table of fiducial limits for Poisson distributions. 

It may be well to repeat the conditions upon which this demonstra- 
tion is based; which are (1) that the units being enumerated are ran- 
domly distributed throughout the medium, and (2) that the volume 
(or area, etc.) of the medium taken in the sample be small in relation 
to the volume not so taken. 

Return now to the example. The number of grains counted, x, is 45. 
Adopting the 0.95 confidence coeflicient and referring to the table, 
the probable limits of m are 32.8 and 60.2. Wc may therefore say at 
once that the abundance of pollen in the region sampled is probably 
between 33 and 60 grains per cubic centimeter. 

Example S. A sample dredged from 500 square centimeters of the 
bottom ooze in the deep water of a certain lake contains 80 organisms 


organismB.” Archiv. /. Hydrobial. 31 (1037), 68-84. It may be noticed that in this paper the formulae 
oorresponding to (6) and (7) above were oaloulated somewhat differently, but give nearly the same 
results. 
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of a certain species. Previous experience on such lakes has shown that 
such org anisms are likely to be randomly distributed over the ooze 
surface. What were the probable limits of abundance of the organism 
in question when the sample was taken? 

Adopting the 0.95 confidence coefficient, and putting x<=80 in 
formula (6) above, we obtain 

mi = 64.3, mj = 99.6 

The density of the organisms probably lies between 64 and 100 per 
500 square centimeters, or between 1280 and 2000 per square meter. 
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NOTES 

ON THE ELIMINATION OF VAEIABLES IN 
MULTIPLE CORRELATION 

I N HiB recent paper which appeared in this Journal, Waugh treated 
the problem of eliminating variables by means of adjoint deter* 
minants. In the following pages, we shall show that the same problem 
may be treated in an elementary manner by using only the four opera- 
tions — addition, subtraction, multiplication, and division. 

I. THEORY 

For simplicity, let us consider a problem of four variables. Let r<,- 
he the simple correlation coefficients, and let satisfy the foUomng 4 * 
equations: 

(1) S*"*’/*/**® “Iq If 2, 3, 4). 

Then the multiple regression equations are 

SllZl + SljZa + SuZi + Su24 = 0, 

(2) S*i«l + S*a2s + fia823 + S2424 = 0, 

SaiZl + SttSt + SgjZj + $3424 = 0, 

*41*1 + S4j2i 4* 84323 + S 4424 = 0, 

where Zx = Zilai, z< hsing measured from its mean. 

If we divide the first, second, third, and fourth equations by — Su, 
— Sts, — S3s, — S44, we obtain the usual multiple regression equations 
expressed in terms of 

Without losing any generality, let us suppose Z\ is to be eliminated. 
Multiplying the first equation of ( 2 ) by — 1/sn, we secure 

(3) — 2i-|-/Sis22+/3i323-1-/3i424 = 0. 

Now multiplying equation (3) by Ssi, S31, S41 and adding to the second, 
third, and fourth equations in (2) respectively, we obtain 

(813+831/812)2*+ (823+821/813)23+ (834+821/814)24 = 0, 

( 4 ) (833+831/812)22+ (s**+s*i/8i*)2*+ (834+8*1/814)24 = 0 , 

(843+841/813)23+ (S 4 *+S 41 / 3 i*) 2 *+ (844+841/814)24 = 0 , 

which are the required multiple regression equations when zi is elim- 
inated. 


367 
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II. PRACTICAL PROCESS 


In practical computation, we are interested only in the coefficients 
of the variables. Thus, we may put down the coefficients s,-,- of z,- in 
equations (2) as follows: 


1 

2 

3 

4 

1 Sll 

S12 

8 it 

5 i 4 

2 

S22 

528 

524 

3 


588 

534 

4 



544 


Multiplying the first row by — l/sn, we obtain the first row in (6): 

~ 1 > fiitf Pa$ Pit • 

If we multiply these numbers by $2), s»i, S41 and add to the second, 
third, and fourth rows respectively, we obtain 


1 

2 

3 

4 

1 -1 

/ 3 i 2 


Pu 

2 0 

(522+521/812) 

(528+521/813) 

(534 + 521/814) 

3 0 


(533+531/813) 

(534 + 531/814) 

4 



(544 + 541/814) 


The numbers in the last three rows and three columns are ssonmctric, 
and hence the numbers below the principal diagonal may be omitted. 

If we wish to eliminate Zs, and also wish to determine the regression 
equations of zi on (zt, Zi), and of «2 on (zi, Zt), we then rearrange the 
table of numbers (5) as follows: 


3 

1 

2 

4 

3 8 n 

581 

582 

534 

1 

5 ii 

5 i 2 

5 i 4 

2 


522 

524 

4 



544 


The last row of numbers may be omitted since we are not interested 
in the regression equation of 24 on (zi, Zt). We now apply the method 
for computing the numbers in Table (6). 

This method is theoretically the well known Gauss method of elim- 
ination. A mechanical process of carrying out Gauss’ method has been 
given by Doolittle. The latter method gives a check sum to ascertain 
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our computation in each step. The method is so very familiar to many 
students in social sciences that it is almost trifling to illustrate it. 

HI. NUMERICAL EXAMPLE 

Let the simple correlation cocflScicnts be 



1 

2 3 

4 

1 

1 

.25 .64 

.40 

2 


1 .32 

- .50 

3 


1 

.16 

4 



1 


Then the set of «<,• satisfying equations (1) is as follows: 



1 

2 

3 

4 

1 

2.371574 

- 0.864536 

- 1.047016 

- 1.213375 

2 


2.022237 

- 0.319091 

1.407987 

3 



1.776188 

- 0.024929 

4 




2.193332 


We wish to eliminate the variable zs. The computation process is given 
below. 

TABLE 10 



-R 

3 

1 

2 

4 

Sums 

Check 

3a 

*-.50300351 

1.7761879 

-1.0470100 

-0.3190906 

-0.0249290 


.3851523 

3b 


-1 

.5894737 

.1796491 

.0140351 

-.2168421 

-.2168421 

la 



2.3715743 

-0.8645361 

-1.2133752 


-.7533529 

lb 



-.6171884 

-0.1880955 

-0.0146950 


.2270372 

lo 



1.7649800 

- 1.0696316 

- 1.9980709 

-.5263158 

-.5263158 

Id 

-.57 


-1 

.60 

.70 

.30 

.30 





2.0222366 

1.4079872 


->.2465972 





-.0573243 

-.0044785 


.0691923 




- 1.0696316 

1 .9649193 

1.4036088 

2.3157895 

2.3157895 


-.50892857 


.5357143 

-1 

.7142857 

.25 

.25 

4a 





2.1933323 


2.3630154 

4b 





-.0003499 


0.0054056 

4o 



- 1.9980709 

1.4036088 

9.1999896 

2.3684211 

2.3684210 

4d 

-.456 


.56 

.64 

-1 

.20 

.20 


In Table (10), the underlined numbers are the coefficients s',,- of 
Zi, zj, Z 4 when the variables Zs has been eliminated. Expressing the 
multiple regression equations in terms of fl’s, we have 
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s,-.5357Ui+.7142924, 

24*.562i +.642*. 

If we are not interested in the last equation, the computation in lines 
4a, 4b, 4c, 4d may be omitted. 

Observe that this method may be applied to obtain the standard 
error function of a regression equation. For a description of this 
method (without mathematical demonstration), the reader is referred 
to the author's forthcoming paper entitled “Two Methods for Deter- 
mining the Most Probable Values and Certain Related Constants.”^ 

IV. THE ELIMINATION OF SEVERAL VARIABLES 

Suppose we have a problem of seven variables, and the numbers s.-y 
are computed in the order (1, 2, 3, 4, 5, 6, 7). Suppose that we wish to 
eliminate the variable X4 first, then x* and xt, and we are interested in 
the regression equations of X( on (xi, x*, X7) and x? on (xi, xt, x*). Then 
we should rearrange the numbers a,-,- in the order (4, 2, 5, 6, 7, ... ) 
or (4, 2, 5, 7, 6, . . . ), the order of the last two numbers (1, 3) being 
immaterial. We now apply the elimination method to eliminate X4, 
x*, x*. 

Y. K. WoNO 

Institute of Social Sciences 

Academia Sinica 

Nanking 

NOTE ON PROFESSOR KELLEY'S METHOD 

I N REVIEWING Professor Kelley's Essential Traits of Mental Life in 
the September issue of this Journal I made the statement that 
original units were necessary to obviate what I called a trivial solution. 
I now propose to compare the two solutions, amplifying my comment 
in the sixth paragraph of the review. 

If the original variables are standardized and unit variances are 
introduced in the diagonals of the matrix of covariances, the latter 
reduce to correlations. Professor Kelley's method can indeed be applied 
to such a matrix, but the solution will be inconsistent with that obtained 
by emplo 3 dng variances and covariances and subsequently standard- 
izing all the variables, unless all original variances are equal. I shall il- 
lustrate these points by a two-variable example. 

> To be published in the Journal of Social Seienceo, the Institute of Social Soienoes, Academia 
8iiiioa» Nanldngv China. 
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Let the original tests be xi and xt with <r’s,‘=‘4, and pis»3, 

rii=.5. Then tan 26«2pij/(oi— »*); 6»26“6'; cos 6=.906; and sin 6 
s: .424. If the factors be denoted by pi and the orthogonal trans- 
formation becomes 

y,==.906aji-f.424i, (1) 

j/t= — .424x1 -i-.906a:» 

From these equations we may next calculate the following constants: 
= 10.411, «r%. = 2.596, <r,. = 3.227, 1.611. 

In order to standardize we shall next use the following standard 
scores: 

2t = xi/(r„ = ixi, Z2 = x*/ff,, = §Xi (2) 

wi = 2/i/ffv, = 1/1/3.227, W2 = y2/ffy,-t/t/1.611 (3) 

Substituting (2) and (3) in equations (1), 


tiii = .842 zi-|-.263z2 (4) 

Wt— -.79021-1-1.1252* 

It will be observed thatJZ^i^*” .000, hence the standardized variables 
are uncorrelated. This transformation, however, is no longer orthog- 
onal, as noted in the review. 

We may also obtain a factor pattern from equations (4) to produce 
the correlation as a check: 

2i = .974W1 — .228w2 (6) 

z* = .684«)i-|-.729w2 ^eiZs--500 

Let us next standardize the original variables at the outset, denoti^ 
the tests as 21 and 2*. Since t;i = »*, 6 = 45“ and cos 6 = sin 6=1/V2. 
The factors may then be written 

1 /i = ( 2 i + 2*)/\/2 ( 6 ) 

l / j =(- 2 i - f 2*)/\/2 

We again calculate the constants, <r*^, = = i, = \/^> <»■»,= Vj 
in order to standardize the factors yi and y*. Thus 

tci=l/i/«r»,“i/i/\/f, wt=yt/ffy,=yt/\/i- (7) 

Substituting (7) in (6) we find 

tDi=0si+zt)/y/3 
«>*« (-22-1-2*) 


( 8 ) 
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Again we note that while Wi and w» are uncorrelated, the transforma- 
tion (8) is no longer orthogonal. 

The factor pattern now becomes 

2i = .866«>i— .500«>, (9) 

2t=.866tOi-f .500«)2 (check) 

Now it is apparent that the standardized factors given by equations 
(4) are quite different from those given by equations (8), and a similar 
difference may be noted for equations (5) and (9), We have thus arrived 
at inconsistent solutions when the variables arc standardized initially 
and after analysis by use of variances. 

Karl J. Holzinger 

University of Chicago 


WEIGHTED AGGREGATES AND INDEX NUMBERS 

T he explanation of price indexes by the so-called “weighted aggre- 
gate” method is beset with important misunderstandings which 
are a natural result of the loose application of the terms “weighted 
aggregate” and “quantity weights.” These difficulties are (1) theoreti- 
cal, involving problems of definition and interpretation; and (2) prac- 
tical, involving the mathematical accuracy of the results. 

1. Weights, in a weighted average, must be commensurables, if the 
average is to have any significance. A computation may call for weights 
expressed in terms of tons, or of dollars, or of kilowatts, but in each 
case the resulting weighted average should be capable of expression as 
per ton, per dollar, or per kilowatt. One would expect a parallel in the 
case of “weighted aggregates.” 

This requirement with respect to commensurable weights is not ful- 
filled when index numbers are explained in terms of “weighted aggre- 
gates,” or “quantity weights.” As a result, such critics as Bassett 
Jones have been misled into declaiming against the whole concept of 
index numbers on the basis that such indexes can only represent a 
weighted average price per “horse-apple.”‘ 

Of course, if the index number concept were explained on the al- 
ternative basis of the weighted average of price relatives with weights 
based upon values, which are commensurables, or upon some other 

^ Jones, Bassett, Hortes and Apides, John Day Company, New York, 1034. In fact, the comment 
on the jacket of the book (by Dr. Michael A. Heilperin) includes the following statement: '‘Mr. Jones 
contends that no ‘price level,’ either that for 1926 or for any other year, has ever been established and 
questions whether it is possible to determine such a general price level.* 
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commensurable criteria, then the difficulties evaporate and, along 
with them, the alleged reductio ad absurdum. 

The term "weighted aggregate” deserves reexamination because of 
this misunderstanding and because of other difficulties. The "sum of 
the (quantity) weights” is never calculated nor are the weighted totals 
ever divided by such a sum. Incidentally, it has never been made en- 
tirely clear whether the “weighted aggregates” are the individual pq’s 
for each commodity or the sums of these pq‘s. A considerable gain 
would be made if terminology could be made more precise. The fre- 
quently accepted term, “aggregative method,” overcomes some of the 
difficulties, particularly if “quantity multiplier” or simply “multiplier” 
replaces “quantity weights.” 

2. An examination of a practical index number problem reveals 
another source of confusion in the misuse of the term “quantity 
weights.” In an index which undertakes to hold weights constant, it 
is assumed that this is accomplished by holding the quantity multi- 
plier constant, even though it may have been necessary to make a 
substitution in the price series, replacing the price series for a given 
article with another series representing a higher grade and, therefore, 
a higher price for the same article. Naturally, the same “quantity 
weight” applied to the higher price gives a larger aggregate and hence 
a larger relative importance for that commodity in the final index. 
This is true even though the index computation employs the chain 
method to accomplish the splicing-in of the new price series. Under 
the weighted-mean-of-relatives method, price splicing would not alter 
the effective weight of the article in question. 

A still further complication of the “weighted aggregate” method of 
index number computation can be cited. Assume that the relative 
importance (true weight) of the price observation for a given com- 
modity is to be based upon that commodity’s value in exchange. The 
customary procedure in the weighted aggregate method is to take the 
quantity exchanged and multiply by the price quotation which is to 
be used. But the price series may often be based upon a high or a low 
grade of an article, and the resulting value figure may fall far from the 
true value in exchange for that commodity. Quotations based on high- 
est grade articles increase the effective weight, while prices based on 
low grades reduce the effective weights of commodities in the index. 
Examples have been pointed out in the Bureau of Labor Statistics 
Wholesale Price Index where the weighted aggregate figure for a given 
commodity or group (calculated for the year to which the “quantity 
weights” applied), exceeded by a considerable margin the total re- 
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ported value of the production of that commodity or industry in the 
year in question. 

The examples given constitute a strong argument for statisticians, 
faced with practical index number problems, to employ the weighted 
mean of price relatives method which does not involve the difficulties 
presented above. The aggregative method could still be used as a 
convenient short-cut method, if used with proper care. It should be 
remembered that the aggregative formula^ 2pi9»/Spo9» is identical 
with the weighted arithmetic mean of relatives formula* 

s(pi/po)p«.g«/sp„5 Wf 

only so long as po is identical with p,,.* The difficulties cited should 
put alert statisticians on their guard whenever they say "the weighted 
mean of relatives, weighted by values, or its equivalent, the weighted 
(?) aggregate index number.” 

H. B. Arthur 

Swift and Company, Chicago 

GEOMETRIC PRESENTATION OF CORRELATION 

It is sometimes advisable to present the results of a correlation 
study (whether it be simple, multiple, or cur\'ilinear) in graphic form 
so that the relationships may be seen, making explanation and inter- 
pretation easier as well as facilitating comparisons with other studies. 
The following method may be used as a graphic representation of r, 
R, or p. 

Since (where <r„'^ is the explained variance and is 

the residual variance), we can express the standard deviations as 
sides of a right triangle using the well known theorem that the square 
of the hypotenuse of a right triangle is equal to the sum of the squares 
of the other two sides. To further standardize the procedure we can 
make v, in all studies always the same length. This length is made the 
diameter of a semi-circle within which is inscribed the above right 
triangle. 

Further, r, E, or p is equal to which in the following figures 
is the cosine of $. These figures, representing two correlations, were 
constructed by looking up the correlation values .85 and .97 in the 
body of a cosine table to obtain the angle $ which was 31° 47' and 14° 
4' respectively. 

* ^Weigbto” designated by subwjript Iff. 

* In disoussing this matter with other statistioians, the writer frequently enoountered the oom- 
ment, *I always assumed that and pw woud be the same ” The examples given above should be 
suffident to indicate that in practical index number work this is not always the oasot even when base 
period weights are used. 
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When tf=0®, r=l, since the cosine 0® = 1; and when fl = 90°, r—0, 
since the cosine of 90® =0. 

To present the results of a correlation study to those not versed in 
statistical terms, such as executives, business men, customers or 
clients, it is possible to remove the Greek letters and label the ap- 
propriate sides of the triangle “original,” “explained” and “unex- 
plained” and entitle the figure “A Breakdown of the Fluctuations of 
[dependent variable] Considering the Effects of [independent(s)].” To 
make the results even more pictorial the line may be drawn heavily 
in black and the <r, line in red. It is thus very easy to see without ex- 
planation that the smaller the unexplained red line the better the 
correlation. This geometric method of presentation of correlation can 
be comprehended by the layman at a single glance. 

John W. Morse 

A STATISTICAL PROBLEM IN FORESTRY: 
ALLOCATION OF LOG YARDING COSTS 
ACCORDING TO LOG VOLUME* 

The California Forest and Range Experiment Station, located at 
the University of California, Berkeley, is one of twelve regional ex- 
periment stations maintained in the major forest regions of the United 
States by the U. S. Forest Service. It undertakes a very wide range of 
problems involving statistical aspects which may be of some interest 
to statisticians outside of its organization. Examples of its problems 
are: Mathematical solutions of a road system giving the maximum 
territory covered for specified combined auto and foot travel time 
limits, and with the minimum expenditure for the roads and for fire 
protection on an annual and square mile basis; variance and covari- 
ance analyses of livestock grazing range inventory, forest genetics 
progeny tests, and timber cruise data; multiple correlation analysis 

* Article siutceBied and aponcored by C. L. Hill, Chief, Seotiona of Forest Products and Economics, 
California Forest and Range Experiment SUtion. 
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of spread of fires as related to wind velocity and moisture content of the 
fuels on the forest floor (consisting mainly of the accumulated needles 
which fall from the trees); and allocation of log yarding cost according 
to log sizes. 

The last mentioned problem is one of great importance to the lumber 
industry, to whom this research has been the means of showing that 
they have lost direct money on the logging and manufacture of trees 
below certain diameters. “Yarding,” as used in this connection, is the 
lumbering term for the gathering of logs from the places where they 
lie after the tree is felled and cut into logs, to a central point where 
they may be bunched for further transportation by truck, railroad, or 
otherwise, on their way to the sawmill. In the case following, this yard- 
ing was done by tractors. The point of particular statistical interest 
is the method of deriving standard normal equations from expressions 
of the fundamental relations involved. Part of its interest arises from 
the fact that the process of minimizing, by which it is accomplished, 
is omitted or ignored by so many of the statistical textbooks. 

The problem is to allocate, according to log volume, the time cost 
for yarding, which consists of taking tractor out to get a load, of hook- 
ing logs to tractor, of bringing the load of logs in to the landing and of 
unhooking the logs at the landing and turning the tractor around so 
that it is in position to go out for another load. Four time phases are 
involved: Out time, hook or assembling time, in time, and unhook- 
and-tum time. 

While Dr. R. A. Fisher, the statistical authority of the University 
of London, was at the University of California giving the Hitchcock 
Lectures for 1936, on “The Design of Experiments,” he suggested 
for this problem trying multiple correlation analysis, by the method 
of least squares and making, for the in-and-out time phase, the as- 
sumption that the in-and-out time per 100 feet of distance is a function 
of the number of logs on the load, the log volume, and the square of 
the log volume.* The expression to be minimized then is 
S[T/L-bon- bis(v) - b»s (e)* ]* 

1 Compare the article, "A suggested method of allocating logging costs to log sixes, " by Bense B. 
Day, Journal of Forestry, 36: 1, pp. 60-71 (January, 1037). The application of the method of least 
squares to these problems of log movement (either yarding or transportation) was first discussed by 
Dr. Fisher with Miss Day in the summer of 1936. Whether the solution of such problems should rest 
upon diameters or volumes as the fundamental variaUe depends upon the nature of the individual 
problem — in some oases even upon the choice of the investigator. The problems covered by the two 
present papers, however, seem to be of the former kind. The application of the method in Miss Day’s 
article was specifically limited to railroad transportation of logs, for which she properly chose to use 
diameter and diameter squared. In railroad transportation all cars travel the same distance; and the 
limiting factor of load is mainly one of cross-dimensional space occupied by the logs (within limiting 
restrictions of total load) rather than one of volume as such. This is due, first to the varying length of 
logs, a short log seldom permitting utilisation by other logs of the volume space wasted by its own lack 
of length: and secondly to the difference of taper in different logs. In tractor yarding, on the other hand. 
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where S represents the sum; T, the time in minutes to bring logs in; L, 
the distance; n, the number of logs on load; t;, the log volume in M 
cubic feet; «(»), the sum of the log volumes on the load, in other words, 
the load volume; s(v)^, the sum of the squares of the log volumes; 
bo, bi, and bo, the regression coefficients. Minimizing is accomplished 
by partial differentiation of the above sum of squares of the residuals 
with respect to the parameters bo, bi, b*, respectively, and equating 
to zero. 

tS[(n*)bo—ns(v)bi — ns(v^)bt — n(T/L)] =0 ) „ . 

S[ns(v^)bo-s(v)s(v^)bi-sHv^)b2-s(v^)T/L]=^0 I 

The regression equation is T/L = bon+bis(v)+b 2 s(v^). Dr. Fisher pro- 
posed setting n equal to unity and then finding pairs of values of T/L 
and V, within the range of values for v, so that a curve might be plotted 
showing the relationship between cost in minutes per hundred feet of 
distance and log volume in M cubic feet. 

In treating with the other time phases, Dr. I'isher suggested assuming 
that hook-and-unhook time is a function of the number of logs on the 
load, the sum of the log volumes and the sum of the squares of the 
log volumes. Now the expression to be minimized is 

S[T-bon-bis(v)-b2>s(v^)r. 

This least squares method may be adapted to many types of prob- 
lems where one variable is a function of several other variables. When 
the parameters are linear, the solution is quite simple. 

The total cost of logs delivered to the sawmill, in addition to the 
yarding and transportation costs includes the direct costs of felling the 
trees; of clearing out the surrounding underbrush, called “swamping,” 
to facilitate subseciuent work upon the tree; of cutting off the limbs, 
called “limbing;” and of sawing the trunk into logs, called “bucking.” 
Besides these direct costs are of course the general or overhead costs of 
timber survc'y and appraisal, road and railroad construction and mainte- 
nance, logging camp construction and maintenance, and sundry others. 
Of the direct costs, however, the yarding is considerably the most 
complex in the number of factors which enter into it. The varying dis- 
tances between position of felled logs and their landing destination, 
which result in a yarding load cost that is not uniform, as it is in 

the solution, as in the present paper, uses volume and volume squared, with the addition of the variable 
L, the distance traveled. This is because in yarding the distance of travel is variable, and the in-and-out 
trip time is also a function of the resistance of the logs to tractor pull The traction resistance is a fun- 
tion of the weight of the logs and, since the logs are of different lengths, volume is required as a variable 
rather than diameter. Dr. Fisher, when he irdsited Berkeley in October, 1936, approved the above dis- 
tinction and suggested the use of the volume variable as indicated in the text. 
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railroad transportation, are worked up in some eight 500-foot class 
intervals from 0-450 to 3,500-3,950. Each of these distance classes then 
involves the four time-phases above enumerated, of which the solution 
in the case of the combined in-and-out time is indicated in detail in 
this paper. Finally, if different “landings,” or log concentration sta- 
tions, and/or different types of tractors are used in the logging opera- 
tion studied, the data for each one of these variables may have to be 
separately classified and evaluated. 

The net result of such a logging and sawmill study is, first, a curve 
of total direct costs, accompanied by a curve showing the additional 
general or overhead costs per thousand board feet of lumber realized; 
second, for comparison with the preceding, a curve of total money 
returns received from the lumber realized. These curves are plotted 
upon an abscissa of tree or log diameters and an ordinate of money 
value in dollars. The costs increase sharply toward the origin, i.e., 
with decreasing size of logs, due to the increasing number of logs which 
must be handled for a thousand feet of lumber realized, while the 
money values realized decrease in the same direction because of the 
decreasing quality of the lumber realized from small logs. The curves 
of cost and value therefore cross at a point of zero profit which, in the 
case of pine logs from California forests, is about the 20' to 24* diam- 
eter, depending upon the quality of the timber and the efficiency of 
the logging operation. Below that point the cost and realization curves 
diverge so sharply that, at a diameter of 12*, down to which trees were 
formerly cut by lumbermen, the direct money loss may be as much as 
$10.00 per thousand board feet. An entire logging and milling study 
is thus a very complicated undertaking. One such study conducted 
by the California Forest and Range Experiment Station involved over 
30,000 Hollerith cards. 

Evelyn Aylebworth, Ph.D. 

California Forest and Range Experiment Station 
Berkeley, California 

WHAT USE IS INDUSTRY MAKING OF RESEARCH 
AND STATISTICS?* 

A particularly rapid advance in the use of research and statistics in in- 
dustry has occurred since 1920. At the present time, the large companies 
have come to recognize research as a proper staff effort, particularly as an 

* A report by Ray D. Kinkatd of the disouMion of this eubjeet by Mr. A. T. Kearney, partner of 
MeKineey WeUington and Company, before the Chicago Chapter of the American Statistical Associa- 
tion on Januaiy 26, 1937. 
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aid in preventing errors in management decisions and as an aid in planning. 
All companies, however, do not recognize the research function in the same 
way in so far as its place in the organization is concerned. In some companies, 
the research department is given considerable dignity and prestige by re- 
porting to a vice-president. In others, the importance of the research func- 
tion has not been given comparable recognition. Its place in the organization 
depends primarily upon the type of business and the capability of the man- 
agement to direct and use research work. Centralization of the research 
function has the advantage of giving it a dignity and a standing not other- 
wise attainable. If the research division reports directly to a vice-president 
or other officer on a comparable level, it aids in the creation of a realization 
of the importance of research. Businesses that are large and diversified in 
nature have to be decentralized in operation. In such businesses, research 
is a function of sufficient importance to deserve a centralized set up and a 
dignified status in the organization. 

There is, of course, no standard by which one can measure the effective- 
ness of research as an aid in business problems. In attempting to measure 
its value, the best assumption is that business is a cooperative effort instead 
of an individual effort. If the management of a business takes the best steps 
possible, it is likely to be the result of the pooling of ideas originating both 
in the research department and in the line organization. 

The more rapid progress in the use of statistics and research in recent 
years has occurred because of a recognition that an activity to be of value 
must be attuned to the needs of the management of a business and must be 
accepted thereby if it is to perform a useful function. Research is being ac- 
cepted as an indispensable function in business organizations because good 
business management requires more than the unsupported judgments of 
busy line executives. The acceptance of research as an aid to business man- 
agements has been furthered by a definite change in the mental attitude of 
executives in the last twenty years. Executives are now more open-minded 
in their attitude toward outside help. Human nature may not change but 
human attitudes do change. These changes in attitudes include the growth 
in the spirit of inquiry, the willingness to experiment, and in the desire to 
delve for truths. Executives who operate entirely on an empirical basis are 
now less satisfactory. This change in the mental attitude of executives is of 
primary importance since research can go only as far in fulfilling its functions 
as the general attitude of the executives permits. Research, of course, can 
flourish only as an appendage to something else, and not for its own sake 
alone. 

The more open-minded attitude of executives toward research has resulted 
in large part from the push of circumstances, and the observance by execu- 
tives of the phenomena of change around them. Executives found themselves 
faced with problems they didn’t know how to handle. Influences both in- 
ternal and external complicated the problems of management and made it 
necessary for the busy line executives to get help from somewhere. Of per- 
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haps greatest importance among these influences was the growth in the size 
of businesses. Previous to the growth of business into large units, the only 
farflung enterprise was the army. The staff function has been recognized in 
the army for years. As businesses grew in size, it was only natural that an 
accompanying growth in the staff functions, including not only research, but 
also control and personnel, should occur. The staff functions are here to 
stay as long as business remains as complex in nature as it is today. 

There has been a good deal of lost motion in the development of research 
to the point where it is of service to business. Two reasons might be given 
for this lost motion. The first reason which might be cited is the attitudes or 
limits of the executives research is trying to help. It is not a good excuse, 
however, to say that the people one is associated with are too dumb to learn 
or unwilling to accept needed research assistance. At the least, such an ex- 
cuse would be a reflection upon the salesmanship of the person involved. 
The general tendency has been to overemphasize the importance of knowl- 
edge and to underemphasize the mental attitudes involved. It is essential 
in research work to meet wrong attitudes of mind and to overcome them. 
The second reason is that we r*»«earch workers haven^t understood as well as 
we should the problems with which business executives have to deal. We 
haven’t understood what is involved in the job of an executive. Staff men 
differ from line men in being of a more studious and reflective nature. He 
fears that if he acts hastily he’ll be wrong, while a line executive has to make 
many decisions quickly. An ideal research worker is one who understands 
the job of the executive, is able to do research work, and is able to sell the 
results of research work to the executives. It is essential that staff people 
have a better comprehension of what the business executive has to do! 

The research function can be an aid to the executive largely in connection 
with the formulation of policies. The whole job of policy making, however, 
cannot be gotten out of the research department. There are three requisites 
to policy making, as follows: inspirational thinking, interpretation of exper- 
ience, and research or analytical thinking. The last involves checking the 
accuracy of the conclusions reached by the other two types of thinking. 
Original thinking in the business field is comparatively rare. Original think- 
ing, however, is usually found in the development of large and outstanding 
businesses. The research worker, however, does not have a monopoly upon 
original thinking. He can only hope to contribute to policy making. 

In understanding the job of the executive, the research worker must recog- 
nize that executives must get things done. In filling his job, it h necessary 
for the executive to understand the validity of facts and correlate them, to 
evaluate and interpret experience, to direct and coordinate people, and to 
strike a good balance between time and accuracy. These four points consti- 
tute a good definition of the word "executive.” It would be a great advan- 
tage in selling research work if research workers would try to gain a better 
and more sympathetic understanding of what the executive expects from 
him. This involves understanding the whole question of business manage- 
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ment. For executive use, reports must be brief. The executive doesn't care 
about the methods used but is primarily interested in the results. For an ex- 
ecutive to be sold on research work, he must have confidence in the research 
workers. Such confidence develops from the degree with which the research 
worker’s results check with his own independent thinking. The research 
worker should be a good psychologist, and find out how the executive wants 
things presented and thus save the time of both. 

In answering the fourth question, dealing with the opportunities involved 
in the further development of the use of research in business, Mr. Kearney 
said that if he interprets the signs of the times right, there is an increasingly 
great emphasis in business on the point of view and the contribution the 
research worker is supposed to bring into business. The need for research 
workers is going to be great and the opportunities for research workers are 
going to be great. There is first the opportunity for developing professional 
prestige in the research and statistical field. Research workers will also have 
opportunities for promotion to executive positions, and Mr. Kearney expects 
to see a good many executives drawn from the research field in coming years. 
Research, particularly in the marketing field, is too young to have permitted 
the development of executives through that channel but the time, however, 
will come when executives will be drawn therefrom. The research worker 
has the advantage of broad contacts in the business, the chance to develop 
a wide acquaintanceship in the business and a broad knowledge of the prob- 
lems involved in the business. People get ahead by making people think well 
of them. Research provides a good opportunity to workers in the field to let 
people know them. It gets down to the question of individual development. 
The first requisite in research workers getting ahead is an inquiring mind, 
the second is an open mind, and the third is his qualities and effectiveness 
in action. These are the same qualities that are essential in the successful 
executive. 


STATISTICAL DISCUSSIONS AND RECOMMENDATIONS 
OF THE WORLD TEXTILE CONFERENCE 

A World Textile Conference was held in Washington, D. C., in early 
April, 1937. It was called by the International Labor Organization and was 
attended by delegates and advisers and two observers representing every 
important textile producing country in the world wdth the single exception 
of Italy. 

The Conference was called in order to survey all of the international eco- 
nomic problems of the textile industry. It had before it an elaborate study 
prepared by the I.L.O. entitled "The World Textile Industry.” 

While other committees of the Conference were debating the conclusions 
that might be drawn from the facts presented in the Report, a Statistical 
Committee considered the adequacy and accuracy of the statistical material 
contained therein. The delegates considered that the Report had done as 
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much as could have been done in the short period available to fairly present 
the statistics that had been presented in different countries, but they were 
dissatisfied with the figures for two reasons. In the first place, it was fre- 
quently impossible to make international comparisons of statistics because 
terminology and classifications in different countries were so varied. In the 
second place, there were many gaps in the information because neither 
Governments nor employers had been regularly collecting some of the more 
significant data. The recommendations of the Statistical Committee were 
designed to meet both of these deficiencies. 

The discussion in this Conference of the 40-hour week in the Textile 
Industry had to be based on quite inadequate data. For seven years the 
International Labor Office had been attempting to secure an agreement 
between countries on the basis of which it could make international compari- 
sons of certain labor data but Governments had been unwilling to cooperate 
in it. In 1937, however, a new atmosphere was apparent. The statistics dis- 
cussion was carried on within the framework of an entire and inclusive con- 
sideration of the serious derangement of the textile industry and the low labor 
standard that had resulted. Delegations that were debating the difficulties 
or possibilities of international agreements towards improved labor condi- 
tions in industry were less reluctant than their Governments had previously 
been to cooperate in the collection of basic statistical information. 

The report of the Statistical Committee, accepted by the full Conference, 
proposed that the I.L.O. circulate a questionnaire to secure certain basic 
labor data. It calls for the total number of workers in each branch of the in- 
dustry, and for an adequate sample of each branch, the total number of work- 
ers on the pay roll and their total wages, and total normal and actual working 
hours in one week. All of this data is to be classified by sex, and into three 
age groupings. From such raw data average hourly rates and weekly earnings 
and average actual and full time weekly hours are to be computed. The ques- 
tionnaire also will request data on the character of the mechanical equip- 
ment in the industry. 

The Committee recommended that such figures make a distinction be- 
tween factory and outside employees, that to them be added data on the 
number of workers in two and three shift operations, that the overtime and 
night rates be compiled and that each national statistical agency compute a 
frequency distribution of plant average actual hours. It also recommended 
that a national authority take particular care to make its sample representa- 
tive both geographically and by size of plant. 

The Conference recommended that a survey of this nature should be re- 
peated each few years. In addition to wage and hour information, it con- 
sidered that the study include reports on the ratio between total pay rolls 
and value added by manufacturer, upon employment and unemployment in 
the industry and upon the mechanical equipment of the industry. 

In addition to such a periodical survey the Conference favored the col- 
lection of more frequent reports upon the total man-hours, total wages and 
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total number of employees of a representative sample of the main branches 
of the industry. 

In considering the economic data presented in the Office Report, the Sta- 
tistical Committee made a number of recommendations concerning the 
gaps that are apparent in the national reporting of production, import and 
export and consumption data. It recommended a classification of such data 
that would facilitate international comparison. Of fundamental importance 
in the discussion of the international economic problems of the industry the 
Committee considered data upon costs of production. It found the most seri- 
ous gaps in the statistical informationavailable in connection with such costs. 
It therefore recommended that upon a few typical items clearly specified 
costs of production be secured from representative firms in different coun- 
tries. This recommendation was opposed by the representatives of a number 
of employers but the Committee felt that on the basis of the support given 
the idea by the Government and employer delegates from the United States, 
Japan, and Canada that the study might be usefully attempted. 

Although the Conference proved to be a useful step forward in several 
directions in grappling with the problems of the industry it can be said that 
one of its most important contributions was its discussion of the available 
statistical materials. From its recommendations in this field should come a 
much more elaborate and useful scries of data upon both labor and economic 
aspects of the industry. Regardless of the outcome of the 40-hour week Con- 
vention for the textile industry that is to be debated at the June Conference 
of the I.L.O. the statistical work done by the preliminary Conference in 
Washington is certain to be of enormous importance to the individual coun- 
tries and for future planning on an international scale for the textile industry. 

W. Ellison Chalmers 

International Labor Office 

Geneva 


APPLICATION OF STATISTICAL METHODS IN THE 
AMERICAN SOCIETY FOR TESTING MATERIALS 

The American Society for Testing Materials recently announced a new 
printing of its Manual on Presentation of Data which includes, in pamphlet 
form, material of an essentially statistical character that has been prepared 
for use in the various standing committees of the Society. 

The Manual is an outgrowth of activities of the Society's Technical Com- 
mittee on Interpretation and Presentation of Data which was formed early 
in 1930 in response to a growing demand for more widespread application of 
statistical methods to the special problems of the Society. This committee 
now has a membership of over forty, consisting of regularly designated rep- 
resentatives of standing committees and so-called special adviser-members 
in the ratio of about four to one. 
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The principal activities of the Society — the accumulation of knowledge of 
engineering materials and the standardization of specifications and methods 
of testing-— are peculiarly adapted to the application of statistical methods. 
The physical or chemical properties of any material, or of any batch of ma- 
terial can only be expressed by the results of testing portions, specimens or 
samples of the whole. The establishment of specification limits to be met by 
individual specimens and of acceptance criteria to be met by the test results 
of samples to be selected from shipments or lots of product, inherently in- 
volves questions of variability from specimen to specimen and from lot to 
lot. In preparing standard specifications for material or product yet to be 
made, a committee can proceed in a more sure-footed manner if there is 
available some quantitative information as to how the material will behave 
under different conditions and how closely the variations in its properties 
can be controlled at reasonable cost under the normal operating conditions 
of a well-equipped plant. Analysis and summarization of the data of past 
experience is commonly an important phase of specification work, particu- 
larly since it is the aim of a producer operating under a specification to pro- 
duce the same thing again and again. The problems of specifying and pro- 
ducing engineering materials and of judging their quality generally deal 
with “repeated series of like events occurring under generally like condi- 
tions,’’ a situation which is especially susceptible to statistical treatment. 
It is but natural that the method of approach should differ somewhat from 
that required in treating results for an isolated sample from an isolated 
“universe.” 

The main section of the Manual treats the descriptive aspects of statistical 
methods, discusses frequency distributions and the more commonly-used 
statistics, such as the arithmetic mean and the standard deviation, and gives 
a number of short-cut methods of computation. Stress is laid on the impor- 
tance of using efi^cient statistics to express that part of the total information 
contained in a set of observations, which is essential to the intended use of 
the data. The first Supplement gives a suggested procedure for presenting 
plus-and-minus limits of uncertainty of an observed average, and discusses 
the problem of number of places of figures to be retained in presenting re- 
sults. The second Supplement gives formulas and tables useful in applying 
the “control chart” method (developed by Shewhart) of analysis and pres- 
entation of data obtained from several samples. A number of illustrative 
examples are given to indicate how the recommended procedures may be 
carried out in practice. 

It has been the policy of the Technical Committee to make available in the 
form of supplements to the Manual, additional material of a statistical char- 
acter which the Society considers of general interest to its members. 

H. F. Dodqe, Chairman 

Technical Committee on Interpretation 

and Presentation of Data, A. S. T. M. 
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HANDBOOK ON SOURCES OF ECONOMIC DATA 
PERTAINING TO CALIFORNIA 

A Handbook on Sources of Data pertaining to California is being com- 
piled by the Research Department of the California State Chamber of 
Commerce. This reference manual will give a brief description of the prin- 
cipal fact-finding agencies that compile and/or publish economic data 
pertaining to California, and will contain a comprehensive index of the 
information available from these agencies. Primary and secondary sources 
will be included in the agency section of the Handbook, covering the various 
federal, state, county, and municipal departments, bureaus, and divisions; 
universities, colleges, foundations, etc.; and commercial organizations such 
as trade associations and chambers of commerce, independent companies, 
banks, advertising agencies, publishers, independent research and statistical 
organizations, etc. 

A wealth of economic information pertaining to California has been and 
is being collected by public, semi-public, and private agencies embracing 
nearly every aspect of economic and social life. The mass of facts thus as- 
sembled is so great and diversified that it is difficult to know what data are 
available and what agencies collect or disseminate the desired information. 

One of the greatest barriers limiting the use of economic information by 
business men and organizations is the lack of knowledge as to what facts 
are available, where they are, and how and where they may be obtained. 
Also, in nearly every investigation, much time, effort and money is spent 
by many searchers, and even trained research workers, in locating the prop- 
er source of the data needed. This source-book is planned as a guide to 
agencies compiling and/or publishing economic facts pertaining to Cali- 
fornia that are generally available to research workers, librarians, business 
men, instructors, etc. 

In the description of the agency will be included: (1) Name and address, 
(2) date of establishment, (3) addresses of the agency's California offices, 
departmental units and/or representatives, (4) a brief summary statement 
of the main objective(s) of the agency, (5) a condensed statement of (a) 
the nature of economic research work done, being done and to be done, and 
(b) the kind of economic data collected and/or published by it, (6) agencies 
working in conjunction wdth it, and (7) where and how the information 
may be obtained. 

The second part of the Handbook wdll be an index of the facts and statis- 
tics available to research workers from the agencies described. Index refer- 
ences will be by number to the source agencies. The completeness of the 
index, however, will depend primarily upon the amount of information 
contributed by each agency solicited. 

The method of obtaining the information for the Handbook is by ques- 
tionnaire, supplemented with suggestions, illustrations, and a letter. The 
list of agencies receiving the questionnaire was compiled from suggestions 
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secured from over forty persons interested, either directly or indirectly, in 
economic research. In the office ffies, a separate folder was made for each 
agency which contains the correspondence, the information received, and a 
record of the progress of editing and indexing. In cases where the replies are 
insufficient or inadequate, further investigation is made either by corre- 
spondence or interview. Before mimeographed copies are made of the edited 
reports of the agencies for inclusion in the Handbook, a typewritten copy is 
sent to the agency for correction and/or approval. 

It will be some time before the final report is released. While all of the 
agencies on the original list have been sent questions and many replies 
have been received, new sources are being uncovered to which question- 
naires are being sent. Also, the need for further correspondence for addi- 
tional information is postponing the date of issuance of the final report. 

Wm. a. Sturm 

Research Department 

California State Chamber of Commerce 

San Francisco, California 


FEDERAL ACCIDENT STATISTICIANS 

A group known as the Federal Accident Statisticians, composed of rep- 
presentatives of those Federal Governmental agencies engaged in accident 
prevention and reporting, has been organized in Washington. The first 
meeting was called in September 1935 by Sidney W. Wilcox, chief statis- 
tician of the Bureau of Labor Statistics, for the purpose of obtaining the 
opinion of Government statisticians on technical aspects of the American 
Standards Association's proposed standard for compiling industrial injury 
rates. It was decided to organize and hold future meetings for the purpose 
of discussing matters of mutual interest to the members. Mr. Wilcox was 
elected chairman, and Swen Kjaer, chief of the Division of Industrial Acci- 
dent Statistics of the Bureau of Labor Statistics, was named secretary. The 
members of the program committee are Halbert L. Dunn, chief statistician, 
Division of Vital Statistics, Census Bureau; W. W, Adams, head of the 
Employment Statistics Section, Bureau of Mines; and Edward Crane, 
statistical analyst, Bureau of Statistics, Interstate Commerce Commission. 
The list of people who have participated in the meetings now numbers over 
70, and 27 agencies are represented. 

Among the speakers who have addressed the Federal Accident Statisti- 
cians are Leonard W. Hatch, chairman of the American Standards Associa- 
tion’s sectional committee on standardization of methods of recording and 
compiling industrial injury rates, who reviewed the development of the 
proposed standard with particular reference to the rule as to inclusion of 
temporary disabilities; Max D. Kossoris of the Bureau of Labor Statistics, 
who spoke on the Bureau’s new approach to the analysis of industrial injury 
rates; and H. W. Heinrich, assistant superintendent of the Engineering Divi- 
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sion of the Travelers' Insurance Company, whose subject was the statistical 
technique required for accident causes. Mr. Heinrich is chairman of the 
American Standards Association's sub-committee for revision of the cause 
code. 


PROGRESS OF WORK IN THE CENSUS BUREAU 

ANOTHER CENSUS OF RELIGIOUS BODIES 

The Act of 1902 establishing the permanent Census Bureau names "re- 
ligious bodies” in the list of subjects on which the Director of the Census 
is authorized to collect statistics decennially following the completion of 
each main decennial census; and under that authorization the Bureau has 
taken three cen.suses of religious bodies, covering, respectively, the years 
1906, 1916, and 1926, and is now taking the fourth covering the year 1936. 

The method by which the statistics are being collected is similar to that 
employed in the preceding censuses. A list of church organizations is ob- 
tained from yearbooks or other denominational publications. This is sup- 
plemented by correspondence with the central office, if there is one, or 
with ministers and other officials of the denomination. When the mailing 
list is completed, a schedule is mailed to the pastor, clerk or other official 
of every church, with an official envelope for his reply. The census of 1926 
covered 212 denominations and 226,718 churches. 

The questions on the schedule include the total number of church mem- 
bers by sex, and the number of church members under 13 years of age; also 
the number and value of church edifices, and debt on the same. Church 
expenditures are to be shown in greater detail than ever before, being 
itemized as follows: pastor's salary; other salaries, repairs and improve- 
ments; payments on church debt, excluding interest; local relief and charity; 
all other current expenditures, including interest; home missions; foreign 
missions; amount sent to general headquarters; other purposes. The num- 
bers of officers, teachers, and pupils in church schools are to be given dis- 
tinguishing Siinday schools, summer vacation Bible schools, week-day re- 
ligious schools, and parochial schools. A new question in this census asks 
for the average church attendance per Sunday. 

In the preparation of the schedule the Bureau consulted the American 
Association of Statisticians of Religious Bodies, the International Council 
of Religious Education, and many individuals representing large religious 
denominations. 

The schedules are now being sent out, and the returns are coming in. It 
is expected that the data will be tabulated and the reports published before 
the end of the year 1938. 

COMPLETION OF THE 1935 CENSUS OF BUSINESS 

The 1935 Census of Business is now completed. The reports, which were 
printed by the multilith process, comprise 35 volumes, having a total of 
about 2,600 pages. There are 6 volumes on retail trade, 8 on wholesale trade, 
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3 on construction industry, 3 on service establishments, and one each on 
banks, financial institutions other than banks, insurance, hotels, places of 
amusement, bus transportation, motor trucking for hire, public warehous- 
ing, radio broadcasting, advertising agencies, distribution of manufacturers’ 
sales, retail trade survey, and miscellaneous business. A booklet, ^Business 
Census Publications,” giving a brief description of the content of each vol- 
ume may be obtained on application to the Bureau of the Census. A series 
of special studies on various phases of retailing and wholesaling will follow 
the publication of the regular reports. 

The basic data tabulated in this census include sales or receipts, operating 
expenses, number of proprietors and firm members, number of employees, 
and pay roll. The number of employees was returned by months. The main 
statistical items, including regularly the number of establishments, total 
sales or receipts, number of employees and pay roll, are as a rule shown by 
states and for principal cities; and in case of retail trade and of service estab- 
lishments they are shown by counties also and for every city or other in- 
corporated place within the county having more than 2,500 inhabitants. 

This census, it may be recalled, was financed by funds supplied by the 
Works Progress Administration; and except for the technical and super- 
visory force, all the employees for both field and office force were taken from 
the relief rolls. The office force at the headquarters in Philadelphia, where 
the returns were received and tabulated and the results printed, reached a 
maximum of 1,825. The total force employed in the field was about 16,000. 
The field canvass was started on January 2, 1936, and completed on October 
30, 1936. 


THE NEW ADVISORY COMMITTEE 

The first meeting of the reorganized Census Advisory Committee was 
held in Washington on April 2 and 3, and was devoted mainly to acquainting 
the members of the Committee with the organization of the Bureau giving 
them the opportunity to meet the heads of the various divisions and to 
learn about their work, functions, and problems. As the organization of this 
committee represents in some respects a new departure, a brief reference to 
the history and origin of the antecedent committee may be of interest. 

The original Census Advisory Committee was created in 1918 at the 
request of the Secretary of Commerce, who addressed identical letters to 
the Presidents of the American Economic Association and the American 
Statistical Association requesting the appointment of a committee "to be 
advisory to the Director of the Census and the Department of Commerce in 
connection with the work of the Fourteenth Census.” It may be of interest 
at this time to recall what the membership of that committee was. It 
comprised William S. Rossiter, Chairman, Carroll W. Doten, and Edwin 
F. Gay appointed by the Statistical Association; and Walter F. Willcox, 
Wesley C. Mitchell, and E. R. A. Seligman appointed by the Economic 
Association. Later AUyn A. Young was added to the membership. 
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With the completion of the Fourteenth Census in 1922 the purpose for 
which this committee was originally appointed had been fulfilled. But at 
the request of the Director of the Census the committee was reconstituted 
and made permanent, consisting as before of three members from each of 
the two associations but with the term of office limited to three years, two 
members going out each year. This was the basis on which the committee 
operated up to the end of last year, when it was decided with the approval 
of the Director and of the executive boards of both Associations to have 
the entire membership of the committee appointed by the Statistical Asso- 
ciation. Accordingly, at the January meeting of the Directors of the Ameri- 
can Statistical Association appointments to the new committee were made 
as follows: Robert E. Chaddock, Chairman, Frederick C. Mills, William 
F. Ogburn, Murray R. Benedict, J. Frederic Dewhurst, and Paul T. Cher- 
ington. 

J. A. H. 



STATISTICAL NEWS AND NOTES 

Central Statistical Board. — The President transmitted to the Con- 
gress on March 9, the Second Annual Report of the Central Statistical 
Board covering eighteen months ending June 30, 1936. (Copies may be had 
from the Superintendent of Documents, Government Printing Office, 
Washington, D. C., at ten cents each.) 

The Bureau of Agricultural Economics and the Central Statistical Board 
are cooperating in a study of the problems involved in conducting a sample 
census of agriculture. Mr. J. J. Morgan, of the Bureau of Agricultural 
Economics, is directing the study and a committee composed of Mr. 
Frederick F. Stephan, Chairman, Mr. Charles F. Sarle, Mr. Z. R. Pettet, 
and Mr. Morris A. Copeland, has been established by the Central Statisti- 
cal Board, to advise Mr. Morgan. 

Dominion Bureau of Statistics, Canada. — 1936 Census of the Prairie 
Provinces, Since the last interim report of January 25, 1937, the Census 
Branch has published a bulletin in connection with the quinquennial census 
giving the population by geographic divisions of these provinces and also a 
statement of rural and urban populations by census divisions. The coding 
and punching of the occupation and agriculture cards are now complet- 
ed and tabulations are well under way. Final compilations of both population 
and agriculture are expected to be ready for publication in the near future. 

Social Analysis Branch, This division is working on, and has practically 
completed, a project for the compilation and publication of official life 
tables for Canada and its various geographical divisions (provinces and 
zones, etc.). Extension of the work to a series of tables having particular ref- 
erence to earnings, employment, dependents, etc., is in progress. 

Agricultural Branch, This Branch has recently issued a report surveying 
world trade in wheat for the latest 10 calendar years, 1926 to 1935. The 
report is divided into two parts: Part I deals with world exports and imports 
of wheat by individual countries. Charts are included which depict the share 
each country contributes to the world exports and imports respectively. 
Part II deals with the chief importing countries, the compilation showing 
the sources from which such imports are obtained. Tariffs and restrictions 
in force in each importing country are described. The publication has been 
prepared primarily for those engaged in the grain trade, but it should prove 
valuable for reference purposes generally. 

Transportation and Public Utilities Branch. With the organization of the 
Dominion Department of Transport, statistics on air transportation and 
air harbours, which formerly have been compiled by the Aviation Branch 
of the Department of Marine, have been transferred to the Dominion Bu- 
reau of Statistics and these will be published hereafter by this Bureau. The 
first report to be issued will cover operations for 1936. 

Education Statistics Branch, This branch of the Bureau of Statistics is 
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working in collaboration with the National Film Society, the Canadian 
Broadcasting Corporation and the National Gallery of Canada, in the study 
of the use of auditory and visual teaching aids in Canadian schools. A 
similar survey in the United States was recently made by the Office of 
Education, Washington. 

General Statistics Branch. The seasonal indexes used in the compilation 
of business statistics have recently been revised to reflect important in- 
fluences developed in recent years; the index of the physical volume of busi- 
ness and its components, have been recomputed for 1936. The number of 
factors used in this index is now 46. 

Division of Research and Statistics, Board of Governors of the 
Federal Reserve System. — Results of a recent survey made by the Board 
of Governors and the Federal Reserve banks with regard to interest rates 
charged by member banks were published in the April 1937 issue of the 
Federal Reserve Bulletin. The survey was made as of October 1, 1936, and 
compares for different groups of banks interest rates they charge to the 
greatest number of borrowers and on the largest volume of loans of various 
types, such as commercial and industrial loans, agricultural loans, loans on 
urban commercial and on urban residential property, and loans on farm 
real estate. 

The Board of Governors has revised the form on which member banks in 
101 leading cities report their items of condition each week, effective as of 
May 12, 1937. Changes in the report are confined to the classification of 
loans and discounts, so as to include two significant classes of loans not 
previously shown separately, namely, (1) commercial, industrial, and agri- 
cultural loans and (2) loans (other than to brokers and dealers) for the 
jmrpose of purchasing or carrying securities, in addition to open-market 
paper, loans to brokers and dealers in securities, loans on real estate, loans 
to banks, and loans not otherwise specified. 

Bureau of Foreign and Domestic Commerce. — The Bureau's Survey of 
Current Business for May and June carry special articles which should be 
of interest to readers of the Journal. The May article presents the Bureau's 
new index of grocery chain store sales, which is discussed in considerable 
detail, showing the composition of the sample, the per cent coverage in 
relation to total chain store sales, the adjustments for various seasonal 
factors, variation in daily sales, the relative amount of business contracted 
on the different days of the week, etc., and a chart comparing the move- 
ment of sales and tlie retail food prices. The monthly index is being carried 
forward as a regular feature in the Survey. The article in the June issue 
presents the Bureau's annual estimates of national income, which are broken 
down by types of payments and by industries. Reprints of both of these 
articles are available upon request to the Bureau of Foreign and Domestic 
Commerce. 

The World Economic Review^ published annually in one volume by the 



American Statistical Association* 


Bureau in 1934 and 1935, will, for the 1936 issue, be released in two parts. 
The first part, released in June, contains a statistical analysis and discussion 
of the economic developments and trends in the United States during 1936. 
Such subjects as prices, manufacturing and mining, electric light and power, 
agriculture, construction, transportation and communication, domestic 
trade, foreign trade, employment and pay rolls, and finance are included in 
separate sections of the volume. Each section was prepared by a specialist 
in that particular field and a liberal use of charts has been made. Three 
interesting appendices are attached: Appendix "A” presents a chronology 
of important economic events in 1936, Appendix "B” digests legislation 
enacted by the second session of the 74th Congress and presents in summary 
form the most important laws of an economic character, Appendix "C” 
presents in tabular form comparative data from 1929-1936 inclusive cover- 
ing the more significant indicators of economic change. The second part of 
the Review, which will deal with the economic developments and trends 
abroad, will be published later. 

The Finance Division of the Bureau will have available for distribution 
during the early summer two publications of wide interest, the annual 
study of the Balance of International Payments and a study of Foreign 
Investments in the United States. The former study, vrhich will cover 1936 
data, is the fifteenth consecutive report on the Balance of International 
Payments of the United States to be published by the Department of Com- 
merce, and represents primarily a compilation of our international transac- 
tions from the standpoint of commerce, banking and foreign exchange. The 
second of these publications will present a detailed analysis of foreign in- 
vestments in the United States by types (stocks, bonds, etc.) and will show 
both the nations and industries represented. Certain historical background 
taken from early estimates and other sources and brought up to date will be 
presented, as well as a qualitative analysis of the various types of invest- 
ments. 

The Bureau of Foreign and Domestic Commerce has for some time been 
devoting considerable attention to construction economics, and is at the 
present time preparing annual estimates of the dollar valuation of construc- 
tion in the United States. Particular attention is being given to the develop- 
ment of logical categories of classification according to ownership, use, and 
the separation of new works and structures from maintenance and repairs. 
Wherever possible reported outlays will be used and land and mobile equip- 
ment will be excluded. 

Several articles by Bureau officials which deal with construction have 
recently appeared. One, The British Housing Problem by Dr. N. H. Engle, 
Assistant Director of the Bureau, and two by Lowell J. Chawner, Chief of 
the Construction Economics Section, presenting Basic Factors in the Trend 
of Construction and Economic Factors Related to Residential Building. Re- 
prints are available upon request. 

The annual study of^the Foodstuffs Division on confectionary production 
and distribution was issued in May. This study which covers 1936 data has 
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several new features; principal among these is a table showing the percent- 
age of sales made monthly for each year beginning with 1928 and carried 
through 1936 for an identical group of manufacturers. Other features in- 
clude an analysis by types of manufacturing establishments (specialty 
manufacturers, general line manufacturers, etc.) and the extent to which 
total production is represented by the manufacturer’s particular type of 
product, raw material prices analyzed to determine their effect on average 
value of goods manufactured and on future prices, and a breakdown of the 
retail price at which bar goods are packed for sale. 

The Chemical Division’s annual review of world chemical developments 
will be issued shortly. This volume contains data for all countries of any 
importance in the chemical held, either as producers or consumers, and 
deals with such topics as production, employment, prices, new products, 
significant developments, governmental aids, trade restrictions, etc., for 
about forty-five individual nations. 

The Bureau’s annual Retail Credit Study ^ which was announced in the last 
issue of the Journal, is now in the hands of the printer. This study covers 
1936 data which are based on a larger sample than the previous annual sur- 
veys, and presents 1935 and 1936 data on cash and credit sales by credit 
granting stores, installments, collections, bad debt losses and other factors 
of importance by cities for fourteen important kinds of retail trade. An- 
other publication, "Sources of Current Trade Statistics,” is a valuable 
reference guide as to what current statistics are available, where published, 
and the frequency of issue. 

Interstate Commerce Commission. — The Bureau of Statistics has under 
consideration at the present time the revision and improvement of the 
commodity traffic statistics of the Interstate Commerce Commission. In 
addition to discussion with representatives of the railway companies as to 
the practicability of further breakdowns of existing data, the suggestions 
of various organizations using these statistics will be invited. The American 
Marketing Association, at the suggestion of the Bureau, has appointed a 
committee of three members to prepare a report on Interstate Commerce 
Commission traffic statistics. 

As a part of the semi-centennial celebration on April 1 the Commission 
has released a new publication of some five hundred mimeographed pages 
entitled “Interstate Commerce Commission Activities, 1887-1937.” This 
historical summary was prepared by the Bureau of Statistics in cooperation 
with the various other bureaus of the Commission, each of which furnished 
a memorandum of the growth and development of its individual activities. 

Federal Trade Commission. — A report entitled “Agricultural Income 
Inquiry, Principal Farm Products,” was made to Congress by the Commis- 
sion early in March. This was pursuant to Public Resolution No. 61, 74th 
Congress. The principal farm products, selected as the basis for this study, 
included wheat, cotton, tobacco, livestock (cattle and hogs), and milk. In 
addition a special study of potatoes was made. 
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The subjects treated in connection with the various farm products were: 
comparison of gross income of farmers and of manufacturers and distribu- 
tors of farm products; farmer’s, manufacturer’s and distributor’s respective 
shares of the consumer’s dollar; extent of concentration and control in the 
manufacture and distribution of farm products and their manufactures; 
methods of acquiring control of manufacture and distribution; farmers’ 
cooperatives; market manipulation of grain; cottom markets; growth of 
capital, earnings and rates of return of processors and distributors; channels 
of supply and distribution; salaries of corporation officers; and tax avoidance 
by corporations and by corporation officers in respect to their salaries. 

The report has not yet been printed but is available for examination at 
the Commission’s offices. A summary of the report, together with conclu- 
sions and recommendations, in mimeographed form may be obtained from 
the Commission. 

By direction of Public Resolution No. 112, 74th Congress, the Commis- 
sion has extended the Agricultural Inquiry to fresh fruits and vegetables, 
table and juice grapes. Already an interim report in the matter, together 
with tentative recommendations for legislation, has under the terms of the 
resolution been made to Congress. This has been printed. The inquiry is 
following along the lines of that made on principal farm products and will 
be completed the last of May. 

In the inquiry made by the Commission in response to Public Resolution 
No. 130, 74th Congress, costs, profits and prices of concerns engaged in the 
manufacture, distribution and sale of farm machinery are being investi- 
gated. Reports have been received from upwards of a thousand dealers and 
information on the prices of American-made agricultural implements has 
been received from American consuls at Pernambuco and Rio de Janeiro, 
Brazil; Calloa and Lima, Peru; Capetown, South Africa; and Havana, Cuba. 
One branch of the inquiry is devoted to a study of the methods of distribu- 
tion, including competitive conditions. 

Bureau of Agricultural Economics. — Dr. J. Neyman, reader in statis- 
tics at University College, London, and founder of the statistical laboratory 
at the Central College of Agriculture in Warsaw, delivered a series of lec- 
tures April 6-10 under the sponsorship of the Graduate School of the De- 
partment of Agriculture. He lectured on certain fundamental notions in 
the application of probabilities, the selection of statistical tests, and prob- 
lems of sampling. He also discussed the application of statistical methods to 
various problems of importance to the Department of Agriculture, and held 
a series of special conferences with members of the Department. The sub- 
jects of these conferences included the simple theory of confidence intervals, 
correlation analysis of time series, certain problems in plant breeding, 
randomized and systematic arrangement of field experiments, and practical 
and theoretical aspects of estimation. It is the plan of Dr. A. F. Woods, 
Director of the Graduate School, to bring in one or two leading men in the 
field of statistics each year for similar series of lectures. 



•Notes 


385 


The Statistical Committee of the Bureau of Agricultural Economics has 
continued its examination of the statistical work of the Bureau. Subcom- 
mittees have been engaged in a study of the adequacy and reliability of the 
statistical series regularly compiled by the Bureau. The use and misuse of 
correlation in the analysis of time series, particularly prices, also continues 
to be the subject of study in the Bureau. 

Farm Credit Administration. — About three years ago statisticians were 
appointed in each of the twelve Farm Credit Administration districts and 
since that time research in the field of farm credit and related problems has 
developed rapidly. Each district statistician is directly responsible to the 
general agent in his district and is thereby able to serve all credit units in 
problems involving statistical and economic analysis. Although there is 
rather wide variation in the kinds of work done in the different districts, 
about one-half of the work has been basic research on farm credit problems, 
and the remainder has related to current operating problems of the credit 
units and to reports on the current economic situation in the district. 

Research has progressed further in the field of long-term farm mortgage 
credit than in short-term credit problems. A large amount of statistical 
information has been compiled and analyzed to show loan history and 
general experience of the Federal land banks. Studies are now being made 
of selected small areas to determine the effect of various factors on the suc- 
cess of loans by Federal land banks. However, it is expected that in the 
future more attention will be given to research in short-term loans to 
farmers. 

The Economics Subdivision of the Farm Credit Administration in Wash- 
ington, D. C., follows closely the activities of statisticians in the districts 
in order to give suggestions, exchange ideas between statisticians, and co- 
ordinate the type of work done. On the whole, however, a policy has been 
followed of placing responsibility on each district statistician for decisions 
relative to the type of work to be followed in the district. This policy makes 
the statistician an integral part of the district organization. 

In addition to coordinating work on the statisticians, the Economics Sub- 
division is developing a program of fundamental research in farm credit 
problems. Some projects will be developed in cooperation with district 
statisticians and others will be carried on independently by professional 
members of the Washington staff. E. C. Johnson, formerly of the University 
of Minnesota, was recently appointed Chief Economist in charge of the 
Economics Subdivision of the Farm Credit Administration. 

Research in agricultural credit by other agencies is being encouraged by 
the Farm Credit Administration. The Economics Subdivision and statis- 
ticians in the districts have cooperative projects with five agricultural col- 
leges now in progress and it is expected that more projects will soon be de- 
veloped involving other colleges. 

Bureau op Labor Statistics, U. S. Department of Labor. — Owing to 
the widespread interest in the cooperative movement and the lack of recent 
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statistics showing its extent, a general statistical survey of activities in the 
United States has been undertaken. This is in continuance of previous sur- 
veys of the Bureau, made at irregular intervals over a period of some twenty 
years, but will be a more comprehensive investigation than has previously 
been possible. It embraces all types of consumers’ societies, as well as hous- 
ing, insurance, credit, and workers’ productive organizations, but will not 
include farmers’ marketing associations except in so far as they handle 
consumers’ goods. 

A comprehensive redistribution of the rent sample used in the Bureau’s 
cost-of-living indexes is being planned. The need for reworking this sample 
arises from the fact that no complete reconsideration of the houses for which 
rents are collected has been provided for since the houses were originally 
selected at the time the 1919 cost-of-living survey was made by the Bureau. 
As houses have fallen into disuse or been torn down the necessary number 
has been added from among those in the respective communities of a similar 
type. 

The wage work projected at this time includes an investigation of wages 
and hours in the cotton textile industry which will probably be as of a 
March 1937 pay roll period and represent a twenty per cent sample of the 
entire industry. Wage rates of workers in both the union and nonunion 
branches of the building trades are also being obtained. The finished report 
will cover the conditions in 105 cities. 

In the series of studies of labor requirements in various industries, of 
which the latest published report deals with lumber production, the labor 
requirements in brick making, transportation, and production of plumbing 
and heating equipment will be the next to be measured. 

Activities and methods of procedure of government agencies of all kinds 
are being surveyed to ascertain what work is being done in the interest of 
labor and the methods and personnel through which the agencies operate. 
This entails study not only of state departments of labor but of those 
dealing with related subjects, such as vocational education and rehabilita- 
tion, industrial hygiene, and mining. State, federal, and federal-state agen- 
cies acting under recent legislation are included. 

United States Employment Service. — Series of Comprehensive Analyses 
of Active Job-Seekers Continued. The series of comprehensive surveys of the 
characteristics of all persons actively seeking work with the United States 
Employment Service, which was begun in 1935, is being carried' forward 
with a detailed analysis of some million applicants who were actively 
seeking work through the public employment offices on April first. These 
surveys, which are prepared by the Division of Standards and Research, 
give detailed information concerning the occupational classification, indus- 
trial background and year of birth of all active job-seekers, with cross- 
classifications by sex, color, veteran and relief status. A complete geographi- 
cal breakdown of all information is provided in units as small as counties. 

The results of the first two surveys of this type were recently published 



•Notes 


387 


under the title Who Are The Joh-Seekeret This publication, which was 
released in April, was accompanied by a similarly detailed report of regis- 
tration and placement activities over a two-year period under the title 
Filling Nine Million Jobs. Each publication includes a narrative account 
and extensive tables and charts. 

Division of Placement and Unemployment Insurance, New York 
State Department op Labor. — A current statistical task of the Bureau 
of Research and Statistics has to do with the organization of local employ- 
ment offices for the combined functions of placement and unemployment 
insurance administration. In order to determine the space and personnel 
required for the expansion of the employment service throughout the State, 
the Bureau has been engaged in estimating, for specified geographical sub- 
divisions of the State, the 1938 population, the gainfully occupied popula- 
tion by industry groups, the insurable workers by industry groups, and the 
probable number of users of local office services in 1938. 

The Industrial Classification Code originally developed by the Division 
has, with some revisions, been adapted by the Social Security Board for 
use in other states having unemployment insurance laws and for the classifi- 
cation of old age benefit records secured from employers. The Bureau of 
Research and Statistics is now giving attention to objectives and procedure 
in the subclassification of the major groups of the present code, to serve 
the analytical needs of placement and unemployment insurance administra- 
tion and research. 

Division or Research, Statistics and Records, Works Progress Ad- 
ministration, — Works Program Statistics, The March 1937 issue of the 
Report on Progress of the Works Program has been released. This report 
reviews the operations of the Works Program since its initiation in April 
1935. A summary of the efforts to provide security for the unemployed and 
other groups in need indicates the setting in which the Works Program has 
operated. Other sections deal with various aspects of the Program: work 
accomplished, employment provided, projects prosecuted, expenditures, and 
the nature of the activities of participating agencies. Detailed statistics 
presented in the appendix supplement the body of the report. 

Tabulations of physical accomplishments on WPA projects in each state 
and the United States from the beginning of the program through Septem- 
ber 15, 1936, have been released. The information is limited to certain types 
of activities and measures work which has been actually completed as of 
the above date. A revised report form is being developed with the aim of 
obtaining another inventory of physical accomplishments in the near future. 

A general bulletin on trends in WPA employment from the inception of 
the program through December, 1936, will be issued shortly, and will in- 
clude for the United States and the individual states data on WPA employ- 
ment, earnings, man-hours, and average hourly earnings, by months. Data 
on persons employed will represent the number of different persons employed 
at any time during the month. 
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Two bulletins presenting the results of special studies of WPA employ- 
ment in June^ 1936, are in preparation. Entitled, respectively Age of Persone 
From Relief Rolls Employed on WPA Projects in June, 1936, and Employ- 
ment and Wages on WPA Projects in June, 1936, these releases will be com- 
posed largely of statistical material, but will also contain brief textual sum- 
maries and descriptions of the data. 

Plans are in process for a survey of Works Program labor turnover based 
on existing records maintained in the various field offices of the WPA. The 
study proposes the collection, tabulation, and analysis of information such 
as (a) rates of separations and accessions of the Works Program, (b) con- 
tinuity and duration of employment on the Works Program, and (c) in- 
fluence of geographic location, age, sex, family composition, and other per- 
tinent factors upon separation and accession rates and upon continuity 
and duration of Works Program employment. The investigation is intended 
to reveal the total number of different persons employed during the course 
of the Works Program in the areas covered by the study, the number of 
persons and families dependent upon Works Program at one time or an- 
other, and the average period of employment provided. It is planned to 
limit the initial survey to one state and four cities, in order to perfect the 
details of the survey preparatory to later extension on a national scale. 

An analysis of unemployment data is being made to determine methods 
of estimating the number of families with no employed member. Unemploy- 
ment estimates and census material purport to give the number of persons 
out of work. Since the unemployed from one-worker and multi-worker 
families are all included, the current estimates of unemployment give no 
clue as to the number of families with no employed persons. This latter 
information is of special significance from the relief standpoint and methods 
of deriving this information are being investigated. 

The Labor Research Section has completed a report based on a field 
investigation of the skills of brick and stone masons, carpenters, and paint- 
ers employed on WPA projects in seven cities. The examination of skills 
was made independently by representatives of the international trade unions 
concerned and by representatives of the Works Progress Administration. 
The investigation which was carried on in January, 1937, indicates that in 
the seven cities covered the workers studied were generally performing their 
duties in a highly efficient manner; only 9.0 per cent of all the workers hav- 
ing been judged to be definitely inferior in the quality of their work by both 
examiners and only 7.6 per cent having been so graded by both examiners 
with respect to the quantity of the work they were capable of doing. 

Relief Statistics, A classification of total expenditures of the Emergency 
Work Relief Program has now been completed for a number of states. This 
program was conducted as a part of the general relief program by state and 
local relief administrations with the aid of funds made available by the 
Federal Emergency Relief Administration. The tabulations cover the en- 
tire program which began when the Civil Works Program was terminated 
and was discontinued shortly after the Federal Works Program was or- 
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ganized in the summer of 1935. The tabulations classify total expenditures 
by type of project, by object of expenditure and by source of funds. Tabu- 
lations are being published for individual states as they are completed. 
They are based on optional reports submitted by State Emergency Relief 
Administrations. 

Bulletins on General Relief Statistics presenting the total number of fami- 
lies, cases and persons and amounts of obligations incurred for states sub- 
mitting adequate data and estimated totals for the Continental United 
States have continued to be published monthly. Preliminary data for urban 
areas on the number of cases and amounts of relief extended have also been 
published several weeks in advance of the state and national totals. Both 
publications have been prepared by the staff of the Advisory Committee 
on the Collection of General Relief Statistics which functions through the 
cooperation of the Social Security Board. 

Advisory Committee on the Collection of General Relief Statistics, The Ad- 
visory Committee on the Collection of General Relief Statistics and the 
joint technical staff which were established on September 30, 1936, by the 
Works Progress Administration and the Social Security Board, continued 
through March 30, 1937, with the work of obtaining, compiling and analyz- 
ing for publication reports of general relief activities. At the latter date, 
reports for each state, cither on a complete and adequate basis, or covering 
a substantial part of the case load and obligations incurred for relief ex- 
tended, were being obtained from relief or welfare departments in all states 
but Mississippi. 

In addition to this work, other activities of general interest of the joint 
staff, since the first of the year, were the preparation of a report based on a 
nation-wide .survey of the relief aspects of the distribution of surplus com- 
modities and the preparation of a bulletin entitled “Summary of Recent 
Statistics of Relief in the United States.” 

The survey of the distribution of surplus commodities is now^ in prelimi- 
nary draft and w'ill be published in final form in the near future. The con- 
clusions in this report are drawn from replies to approximately 250 ques- 
tionnaires sent to state officials connected w ith the administration of general 
relief or special types of assistance and the local relief officials in both urban 
and rural communities. State Directors of Commodity Distribution also 
submitted replies to the questionnaire. The individuals from wdiom com- 
ment was invited w’ere carefully selected from the standpoint of their 
familiarity with the relief problem in their respective states or localities. 

The “Summary of Recent Statistics of Relief in the United States” was 
prepared by Thomas B. Rhodes, Secretary of the Advisory Committee, at 
the request of Walter West, Executive Secretary of the American Associa- 
tion of Social Workers, and w^as distributed to delegates to the 1937 con- 
ference of the Association. This pamphlet reviews the available statistics 
pertaining to relief operations of the Division of Public Assistance of the 
Social Security Board, the Works Progress Administration, the Resettle- 
ment Administration, and state and local governments. A limited supply 
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of this pamphlet is available at the office of the American Association of 
Social Workers at 130 East 22nd Street, New York City. 

National Research Project, Works Progress Administration. — The 
several studies undertaken by this Project have been briefly described in 
other numbers of the Journal. In the March issue it was reported that the 
work of collecting materials was almost completed. At the present time 
(April 15) tabulation and analysis are well advanced and reports are in 
preparation. 

A general discussion of the problem of "Unemployment and Increasing 
Productivity* has recently been issued. This report, based on published 
materials, was prepared as a chapter in a forthcoming publication of the 
National Resources Committee entitled, Technological Trends and Their 
Social Implications, 

Statistical Studies of Changing Productivity. A forthcoming series of re- 
ports will deal with labor productivity in a number of industries. These 
studies are based primarily on published data. 

Special Studies of Selected Industries. Analytical work is proceeding on 
each of the studies of manufacturing industries, extractive industries, agri- 
culture and railroad transportation. 

A survey of "Technology and the Mineral Industries* is now being re- 
produced for distribution. This report also was prepared for the National 
Resources Committee’s symposium and is based in part on data collected 
under a cooperative arrangement between the Project and the U. S. Bureau 
of Mines. A report on small scale placer gold mining will soon be ready for 
release. 

The studies in agriculture will present data on changes in production, 
employment, farm practices, and machinery and equipment utilized by 
crops and crop areas. Several monographs will be available in the near 
future. 

Surveys of the Effects of Industrial Changes on Labor Markets and on 
Individual Workers. Tabulation and analytical work are progressing on each 
of the labor market surveys, and reports are now in preparation. An analysis 
of employment and unemployment in Philadelphia in the Spring of 1936 
wiU soon be ready for release. 

Special tabulations on work and wages at the Amoskeag Manufacturing 
Company’s textile mills during 1927-35 were prepared in cooperation with 
the Social Security Board for use in connection with the Tripartite Technical 
Conference of the International Labour Organization in Washington. 

Division of Social Research, Works Progress Administration. — 
Areas of Minor Civil Divisions. With the cooperation of local agencies in 
the states, the Rural Section has computed, or checked, the areas of town- 
ships and other civil divisions smaller than counties. The data compiled 
will include, by state, county, and minor civil division, the land area in 
square miles and acres, the number of acres in farms and percentage of 
total area, the total population and population density per square mile. 
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Areas have been computed by planimeter calculations from Bureau of the 
Census maps of states with minor civil division boundaries. Land in farms 
and population figures have been taken from the 1930 Census. There will 
be no general distribution of the results, but a limited number of copies will 
be available on request for research workers concerned with population 
problems and related fields. 

Study of Youth Applying for Positions and Placed by U,S,E,8. A study of 
the extent to which the United States Employment Service reaches rural 
and urban youth is being planned. The general plan involves securing data, 
from both industrial and rural counties, on active registrants with the Em- 
ployment Service as of April 1, 1937. Information on placements will be 
taken for July, 1934, January, 1935, July, 1935, January, 1936, July, 1936, 
and January, 1937. 

Rate of Replacement of Males in the Rural-farm Population, Rates of re- 
placement of males 18-65 years of age in the rural-farm population from 
1930 to 1955 have been computed for the United States. Similar data on a 
state basis are available for the period 1920 to 1935. 

The following recent publications of this Division represent the findings 
of a variety of studies which were completed during the past year; Chron- 
ology of the Federal Emergency Relief Administration — Research Monograph 
VI; The Migratory-Casual Worker — Research Monograph VII; Farmers on 
Relief and Rehabilitation — Research Monograph VIII; Survey of the Tran- 
sient and Homeless Population in 12 Cities, September 1935 and September 
1936 — Research Bulletin, TR-12; Areas of Intense Drought Distress, 1930- 
1936 — Research Bulletin, Series V, No. 1; The People of the Drought States 
— Research Bulletin, Series V, No. 2; Relief and Rehabilitation in the Drought 
Area — Research Bulletin, Series V, No. 3; Natural and Economic Factors 
Affecting Rehabilitation in the Upper South Plains of the Texas Panhandle 
and the High Plains of Eastern New Mexico — Research Bulletin, K-10; The 
Agricultural Situation in the Intensive Livestock Production Area of South- 
eastern South Dakota — Research Bulletin, K-11 ; Natural and Economic Fac- 
tors Affecting Rural Rehabilitation on the South Plains of the Texas Pan- 
handle — Research Bulletin, K-12; Natural and Economic Factors Affecting 
Rural Rehabilitation in Southeastern Wyoming — Research Bulletin, K-13, 
and Current Statistics of Relief in Rural and Town Areas, November-December 
and for the Year 1936; December 1936-January 1937 and for the Years 
1932-1936; January-February 1937 and for the Years 1932-1936, 

The results of other completed surveys are now in press or in manuscript 
form. 

Childken's Bureau, U. S. Department op Labor. — Consolidation of 
Statistical Services of the Children's Bureau, Consolidation of three statistical 
services of the Children’s Bureau in a Division of Statistical Research has 
just been effected. The Director of the Division is Robert J. Myers, of 
Chicago, formerly director of research and chief statistician of the Illinois 
Emergency Relief Commission and later of the Illinois Works Progress 
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Administration. Dr. Elizabeth C. Tandy, of the general statistical division 
of the Children’s Bureau, will be Assistant Director of the new Division. 
The statistical activities consolidated in the new Division of Statistical 
Research include those of the general statistical division, the social statis- 
tics unit, and the statistical unit of the Division of Research in Child Devel- 
opment. 

The general statistical work of the Division includes the planning, tabu- 
lating, and analyzing of statistical studies undertaken in connection with 
the programs of other divisions, and the collection and tabulation of current 
statistical reports from state and local officials in charge of issuance of em- 
ployment certificates to children and from juvenile courts handling delin- 
quency and dependency cases. 

The work of the social statistics unit of the division will be in charge of 
Miss Frances M. Welch. This unit, which had its origin in 1930, handles 
reports from agencies in the group of cities cooperating in reports on local 
public and private social services in twenty-one fields concerned with or re- 
lating to child welfare. 

The statistical work on child growth and development will be in charge 
of Dr. Rachel M. Jenss. These studies of a highly scientific character are 
undertaken in connection with the programs of the Division of Research in 
Child Development. 

Industrial Home Work Under the National Recovery Administration. A 
report on industrial home work under the National Recovery Administration 
setting forth the findings of a study undertaken at the request of the NRA 
has just been published by the Children’s Bureau of the U. S. Department 
of Labor. The field work for this study was carried on jointly by the Wom- 
en’s Bureau and the Industrial Division of the Children’s Bureau. The 
purpose of the study was to make available to the home work committee of 
the NRA information regarding conditions under which home work was 
being carried on in industries in which it had not been abolished by the 
codes. 

The report contains a discussion of industrial home work in general; the 
scope and purpose of the study; attempts at legal regulation; development 
of home-work provisions of the codes; home-work operations and conditions 
of work; and possibilities of adjustment of home workers to factory em- 
ployment. Specific industries in which industrial home work was studied 
included the knitted-outerwear industry, the lace industry, infants’ and 
children’s wear industry, art-needlework industry, fresh-water pearl button 
industry, doll and doll-accessory industry, tag industry, and leather glove 
industry. 

The conclusions drawn from this study indicate that attempts to regulate 
industrial home work through State laws have proved ineffective, and that 
a number of manufacturers who had brought their home workers into the 
factory in compliance with provisions of the codes stated that the difficulties 
of adjustment had not been so great as was anticipated and that the advan- 
tages of having the worker on the premises were many. Under the NRA 
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great gains were made where the codes prohibited giving out home work, 
but in industries in which home work was still permitted, even though lim- 
ited by certain regulations, the ancient evils continued to exist, constituting 
a menace to the higher labor standards achieved for factory workers. The 
great majority of the chief home workers included in this study earned less 
than a living wage. Fifty-five per cent made less than 10 cents an hour; 
82 per cent earned less than 20 cents. Only 5 per cent of the workers re- 
porting hourly earnings made as much as the usual code minimum of 35 
cents an hour. 

Trends in Different Types of Public and Private Relief in Urban Areas, 
1929-35, Under the above title the Children’s Bureau has published a sum- 
mary of available data on trends in relief expenditures and cases in the re- 
porting area from the beginning of 1929 through 1935. The nucleus in the 
Bureau’s collection of relief statistics was a monthly reporting project cov- 
ering various fields of social and health work in a representative group of 
cities with 50,000 or more population, for which the Bureau assumed re- 
sponsibility in July 1930 following a period of experimental development by 
the local community research committee of the University of Chicago in 
cooperation with the Association of Community Chests and Councils. 

In October 1930 the President’s Emergency Committee for Employment 
requested the Children’s Bureau to extend it.s collection of relief reports to 
include all cities of 50,000 or more population. The Russell Sage Foundation 
cooperated by making the data on relief expenditures and cases that had 
been assembled in its project available for the areas not included in the 
Bureau’s project for the registration of social statistics. In 1932 arrange- 
ments were made with the Russell Sage Foundation for transferring to the 
Children’s Bureau the responsibility for the collection of monthly relief 
reports from these cities. From that time the series covered 120 urban areas. 

In accordance with the policies formulated by the Children’s Bureau’s 
Advisory Committee on Social Statistics and following the recommenda- 
tions of the various Federal agencies especially concerned with relief 
statistics, responsibility for the continuation and publication of the monthly 
relief series for 120 urban areas was transferred to the Social Security Board 
as of July 1, 1936. 

This report was written by Emma A. Winslow, Ph.D., of the Children’s 
Bureau staff who w’as in charge of the monthly relief statistics until this 
W'ork was transferred to the Social Security Board. It is a record of the in- 
creased needs for relief during the period of the depression and of changes in 
the methods used in financing and administration. In x)resenting the trends 
for the 7-year period special analysis was made of regional variations in the 
number of cases aided through different types of public and private relief 
and in the average monthly relief per case. The report contains 143 pages 
and includes a discussion of trends and tables showing annual and monthly 
expenditure for different types of relief and numbers of cases receiving aid. 

New Studies Undertaken by the Children's Bureau include: (1) A study of 
adoption records of state departments of public welfare to determine the 
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effectiveness of state programs for safeguarding the interests of children in 
adoption proceedings. This study is being conducted in ten states which 
have authorized social investigations of adoption petitions referred by the 
courts. 

(2) A study of children born out of wedlock, to evaluate the results of 
the Maryland law which prohibits the separation of a child under six months 
of age from his mother, except under certain conditions. Data will be ob- 
tained as to children born out of wedlock during 1935 in Baltimore to dis- 
cover the extent to which social agencies have cooperated with the mothers, 
and some follow-up will be made of cases in which there had been no agency 
contact. Court records will be consulted for information as to the children 
who have been adopted or whose paternity has been established through 
court action. 

(3) A study of fetal neonatal and maternal deaths in the District of 
Columbia which is being made in cooperation with the Department of 
Health, the Committee on Maternal Care of the District Medical Society, 
and a number of hospitals which have permitted access to their records. 

(4) A study of premature infants, in cooperation with the obstetric and 
pediatric departments of the Johns Hopkins Hospital, covering all prema- 
ture infants born in that hospital during the period of the study. A follow-up 
clinic for all these prematurely born infants has been developed. Through 
this study it is hoped (a) to determine the value of various types of treat- 
ment of prematurely born infants, in order to reduce the high mortality 
rate of these infants; (b) to work out various problems in relation to growth 
in the fetal and neonatal periods. 

Women’s Bureau, U. S. Department op Labor. — “Women’s employment 
in West Virginia,” shortly to come from the press as Women’s Bureau 
Bulletin 160, analyzes the pay-roll data for more than 14,000 women in 
factories, stores, laundries and dry cleaners, hotels and restaurants, in West 
Virginia in the summer of 1936. Besides current figures, pay rolls for 1935 
were made available by 75 of the 199 establishments, so that changes 
after the NRA codes were no longer in effect would appear. In general, 
week’s earnings were higher in 1936, but hourly earnings, because of an 
increase in working hours, had declined. 

Bulletin 151, “Injuries to women in personal service occupations in Ohio,” 
is based on unpublished figures in 1932 and 1933, for both sexes, made avail- 
able to the Bureau by the Department of Industrial Relations of Ohio. The 
lines of employment covered are laundries and dry-cleaning plants, hotels, 
restaurants, beauty and barber shops, and households. The coverage of the 
last two probably is limited, as the compensation law is compulsory only in 
the case of employers of three or more persons. Besides the unusual inclusion 
of household employees, the figures are exceptional in showing the numbers 
of all injuries instead of only those that involved loss of time. This feature 
is important in the study of cause and prevention. The data give cause, 
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location, nature, and severity of the injuries, and age, occupation, wages, 
and number of dependents of the injured. 

The Bureau has made a number of surveys to obtain wage data for the 
use of the Division of Public Contracts administering the Walsh-Healey 
Act. 

Office of Education. — Statistics of State School Systems. Continuing the 
work of reorganizing the Statistics of State School Systems for the 1937-38 
collection, five regional conferences were held in March and April with the 
directors of research and statisticians of from seven to twelve state depart- 
ments of education at Washington, D. C.; Springfield, Illinois; Salt Lake 
City, Utah; Montgomery, Alabama; and Hartford, Connecticut. Around 
a table, for four or five days each, these groups discussed definitions and 
certain desirable blocks of information that should be a part of a national 
reporting system and considered what data they could supply for 1937-38. 

Library Statistics. Mr. William H. Clift, Statistical Assistant, American 
Library Association, has been loaned to the Office of Education for three 
months to set up forms for the collection of statistics of public, school, and 
college libraries as the first project in the new division of library service. 

University Research Project. This program has probably been unparalleled 
in the scope of cooperative endeavor of large universities in educational 
research. While not a WPA project, it was financed under the Emergency 
Relief Administration Act of 1935 and set up according to national, state, 
and district WPA regulations to use persons on relief who were qualified to 
do research work. The project was under the general direction of the Office 
of lOducation with Benjamin W. Frazier, Senior Specialist in Teacher Train- 
ing of the Division of Higher Education, as the Director. 

Sixty universities and comparable institutions located in 32 states, the 
District of Columbia, and Hawaii, participated actively in the project dur- 
ing most of the year 1936. The complete list of institutions qualifying for 
work in the project is given in School Life for May, 1936. 

l^'wenty-three members of the regular staff of the Office of Education 
served as study coordinators of 40 studies. Twenty-three of these studies 
were proposed by the Office of Education and 17 by cooperating universities. 
The institutions completed from 1 to 14 studies each, making more than 
150 reports on studies. Each project was conducted by from 1 to 31 institu- 
tions and all the cooperative research was completed earl}*' in 1937. In 
January, 1937, specialists in the Office of Education who served as study 
coordinators began the task of assembling and coordinating institutional 
findings, and of preparing consolidated study reports for the printer. Pub- 
lication plans call for the printing of many of the major study reports in a 
series of Office of Education bulletins. All manuscripts will have been sent 
to the United States Government Printing Office by June 30, 1937. 

Some of the more popular project studies undertaken are: — Study No. 7. 
Economic study of college alumni conducted in 31 institutions, covering 
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75,000 alumni; Study No. 10. Student mortality in institutions of higher 
education conducted in 25 institutions, covering 15,000 freshmen; Study 
No. 14. Relation between certain factors in high school education and suc- 
cess in college, conducted by 17 institutions; Study No. 5. Economic status 
of rural teachers. 

National Resources Committee. — Public Works, The National Resources 
Committee’s Report “Public Works Planning” was transmitted to Congress 
by President Roosevelt on February 3, 1937. This Report includes recom- 
mendations for planning, programming, timing, and division of costs of 
public works, as well as a summary report on drainage basin problems and 
programs. The Report was prepared by two groups under the National 
Resources Committee, a special research staff, and by the Water Resources 
Committee, both working in collaboration with the Projects Division of 
the Public Works Administration. 

Water Resources, On April 12, 1937, the full “Drainage Basin Problems 
and Programs Report” was released. The report covers in further detail 
the water problems and programs for 118 drainage basins, and includes maps 
and project lists. It was prepared by the Water Resources Committee of 
the National Resources Committee. 

On April 7, 1937, the National Resources Committee released its Second 
Report on Water Pollution. The report reviews the progress made in the 
treatment of wastes during the past three years and contains statistics on 
sewage treatment. It also makes recommendations regarding legal, adminis- 
trative and financial aspects of the water pollution problem. The report 
was prepared by the Special Advisory Committee on Water Pollution of 
the Water Resources Committee. 

Population Study, The Committee on Population Problems of the Na- 
tional Resources Committee has completed its report to be published under 
the title of The Problems of a Changing Population ^ Government Printing 
Office (75^1, paper) and Statistical Supplement (30^, paper). The Committee 
has also prepared a manual on population studies for the use of State Plan- 
ning Boards. 

National Industrial Conference Board. — In the field of National In- 
come, to which the Board is giving special attention, perhaps the most im- 
portant of its recent publications is a statement of national income realized 
by Dr. Robert F. Martin which covers the entire period from 1909 to 1935. 
It gives not only an estimate of total income but a classification by source 
of income and by type of income. Mr. John A. Slaughter has made a study 
of “Income in Bituminous Coal Mining (1929-1936)” and has presented the 
first results of an investigation of income by states (1929-1935). The latter 
publication anticipates the issue of a larger volume on “Income by States,” 
which is in the printer’s hands. This volume will show not only the total 
income of each state but a distribution of this income by industrial source 
and also by type of income. 
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The Board’s studies in the field of Unemployment bore fruit in a study of 
"Unemployment and Business Recovery” which has attracted wide atten- 
tion. Under an assumption of unchanged hours of work and a continued in- 
crease of output per man-hour, the conclusion was reached that the year 
1940 would see a labor shortage. 

The Board’s monthly studies of changes in the cost of living were recently 
summarized for the year 1936 in a special publication. A similar study was 
made of the "Adjustment of Wages According to Changes in the Cost of 
Living.” 

The following studies are under way: cost of government in the United 
States, 1934“36, sales and chain store taxes, dismissal compensation, eco- 
nomic situation of Germany, the labor force in the United States, and further 
unemployment estimates. For the Chemical Alliance the Board is undertak- 
ing an extensive survey of labor conditions in the chemical industry. 

The Research Bureau, Welfare Council of Nevt York City. — Pre- 
liminary findings of the W’elfare Council’s Youth Survey are being presented 
in Better TimeSf the weekly review published by the Welfare Council. The 
Survey has been conducted with the assistance of the WPA and at the 
request of w’elfare organizations dealing in one way or another with the 
problems of the City’s youth. It is unique in that it is the only city-wide 
census or sample survey conducted in New York City in which information 
was obtained regarding the religious affiliation of the population, or a seg- 
ment thereof. The Survey w'as conducted by visiting each hundredth resi- 
dential address recorded on a previous complete survey undertaken for a 
different purpose and interviewing every person within specified ages found 
living at the selected addresses who could he located and who was able and 
willing to give the information desired. This procedure insured so far as 
possible a genuine representation of all social and economic, racial and cul- 
tural groups in the sample of 9,041 young men and women between 16 and 
24 years of age. The inquiry as to religious affiliation was in terms of the 
religious community with which the young person felt himself to belong 
or which he felt best represented his religio-cultural background. In this 
sense, 49 per cent of the interviewed youth reported themselves as Roman 
Catholic, 31 per cent Jewish, and 18 per cent as Protestant. Only one half 
of one per cent disclaimed any connection with any religious group. The 
entire sample follows closely the color and nationality of the population of 
like ages in New York City as shown by the 1930 Census. 

American Standards Association. — The Standards Council has approved 
a revised "American Standard for Compiling Industrial Injury Rates.” The 
new Standard recognizes temporary partial disabilities as a distinct class 
and substitutes lost time for disability as a criterion for compiling accident 
statistics. It is expected that the Standard will be published soon. 

Insurance companies, state accident commissions, labor departments, out- 
standing trade associations and the Federal Government have all cooperated 
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in the development of this Standard. Mr. Leonard W. Hatch of the Inter- 
national Association of Industrial Accident Boards and Commissions, and 
formerly of the New York State Industrial Board has served as Chairman 
of the Committee which developed the new Standard. 

Population Association op America. — The Fourth General Assembly of 
the International Union for the Scientific Investigation of Population Prob- 
lems will meet in Paris on July 28th in connection with the International 
Population Congress, organized by the French National Committee, which 
takes place on July 29 to August 1. The Population Association of America, 
through its Research Committee, which is also the American National Com- 
mittee of the International Union, is sending a number of delegates to at- 
tend the Assembly and the Congress. The delegates appointed, together 
with the papers which they will present at the Congress, are as follows: 

O. E. Baker, “Some Agricultural Implications of the Population Prospect 
in the United States.” 

Joseph V. DePorte, “Fusion of the Racial Elements of the American 
People as Observed in the State of New York.” 

Harold F. Dorn, “The Relative Amount of 111 Health in Rural and Urban 
Communities.” 

Louis I. Dublin, “Life Tables for the Native and Foreign-born Population 
of the United States, Separately for Rural and Urban Areas.” 

H. P. Fairchild, No paper. 

Carter Goodrich, Subject of paper to be announced later. 

Norman E. Himes, “Some Universal Principles on Fertility Control in 
Man.” 

Clyde V. Kiser, “Differential Marriage Rates According to Social Class of 
Parents for Families Enumerated in Three American Cities.” 

C. E. Lively, “The Development of Research in Rural Migration in the 
United States.” 

Frank A. Lorimer, “Distribution of Population in Relation to Economic 
Resources in the United States.” 

Alfred J. Lotka, “Some Recent Results in Population Analysis.” 

Frank W. Notestein, “A Demographic Study of 38,256 Rural Families in 
China, Based on a Field Study of Selected Communities.” 

Frederick Osborn, “The Application of Measures of Quality.” 

Raymond Pearl, “Economic Status, Fertility, and Contraception as Ob- 
served in the Populations of Large Cities in the United States.” 

Frederick F. Stephan, No paper. 

S. A. Stouffer, No paper. 

Warren S. Thompson, “An Experiment in the Registration of Vital Statis- 
tics in China.” 

Leon E. Truesdell, Subject of paper to be announced later. 

P. K. Whelpton, No paper. 

Robert M. Woodbury, Subject of paper to be announced later. 
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T. J. Woofter, Jr., “Rural Population Pressure in the United States and 
Governmental Policies during the Depression.” 

Adequate representation of American scholars on this occasion has been 
made possible by a grant of $2,500 from the Milbank Memorial Fund and a 
grant of equal amount from the Carnegie Corporation of New York, towards 
the expenses of the delegation. 

The Pstchometbic Society. — The mid-western district meeting of the 
Psychometric Society was held April 3, 1937, at the University of Chicago. 
The program was devoted to the mathematics of learning, statistics and 
test theory, and to factor analysis. Dr. N. Rashevsky of the University of 
Chicago addressed the Society at the dinner meeting on “Physico-Mathe- 
matical Methods in Psychology.” 

The annual meeting of the Psychometric Society will be held at the Uni- 
versity of Minnesota, September 1, 2, 3 and 4 in conjunction with the meet- 
ings of the American Psychological Association. 

The journal, Paychomtrika, official organ of the Psychometric Society, 
has completed its initial year, and No. 1 of the second volume is now off the 
press. 

American Association op University Teachers of Insurance.— The 
Proceedings of the 1936 Annual Meeting of the Association held in Chicago 
December 28, 1936, have been printed and copies are available from the 
Secretary, Professor Frank G. Dickinson, University of Illinois, Urbana, 
Illinois, at $1.50 per copy. This is the first appearance of printed proceed- 
ings, although mimeographed editions of the annual meeting papers and 
discussions have been issued for the first three annual meetings. 



CHAPTER ACTIVITIES 

The Austin Chapter. — Mr. V. C. Childs of the Division of Crop and 
Livestock Estimates, United States Department of Agriculture, spoke to 
the Austin Chapter at a meeting on February 25, 1937. He outlined the 
work of the Division of Crop and Livestock Estimates, explaining the 
method of obtaining data for the various current releases of the Division 
and for long range studies being undertaken. Twenty-six members were 
present. 

At a meeting on March 18, 1937, with seventeen members present, the 
speaker was Mr. G. D. Clark of the United States Department of Agricul- 
ture. Mr. Clark, who had just returned from Cuba where he was in charge 
of a survey of the fruit and vegetable industry of Cuba, gave a report on 
this survey. The survey was undertaken by the United States Department 
of Agriculture at the request of the Cuban Government. The principal crop 
involved was tomatoes, which the Republic of Cuba ships principally to the 
New York market. For a part of the season the Cuban crop competes with 
the Florida crop. Mr. Clark stated that the Cuban Government maintained 
a rigid control over the exports to prevent any ''dumping” of the Cuban 
crop. 

The Chicago Chapter. — At a meeting on February 23, attended by 29 
members, Mr. Gerald K. Thorne of Wilson and Company spoke upon the 
"Development and Use of Agricultural Statistics.” On March 24, Mr. W. B. 
Ricketts, Manager of the Market Surveys Division of Booz-Fry-AIlen and 
Hamilton, addressed 53 members and guests on the subject, "Measuring 
the Effectiveness of Advertising.” 

The annual meeting of the Cliicago Chapter was held April 28. Speakers 
were Nat C. Murray, Crop Statistician, Clement Curtis and Company, 
and Edward N. Wentworth, Director of Armour's Livestock Bureau. Mr, 
Murray's subject was “Agriculture in Argentina” and Mr. Wentworth 
spoke on the “Development of the International Meat Trade.” Membership 
of the Chapter, at the last meeting of the year 1935-36, totalled 128 as 
compared with 107 for the prior year. 

The Cleveland Chapter. — The fifth meeting for the present season of 
the Business Statistics Section of the Chapter was held on February 15 
at the Mid-Day Club. The speaker was Mr. Howard Whipple Green of the 
Cleveland Health Council. Mr. Green’s address concerned the relief and 
unemployment situation in Cuyahoga County. 

At the sixth meeting, Mr. Russell Weisman, columnist for the Cleveland 
Plain Dealer^ discussed the recent statement of Marriner S. Eccles, Chair- 
man of the Board of Governors of the Federal Reserve System, concerning 
methods to guard against inflation. An interesting question and answer 
period followed. There were twenty-five members and guests present at 
both meetings. 
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The Connecticut Chapter. — The Chapter held a joint annual and busi- 
ness meeting on January 28, 1937, in New Haven. The speaker at this 
meeting was Professor Kossuth M. Williamson of Wesleyan University and 
his subject was "Some Aspects of Business Taxation.” 

The following officers were elected for 1937: President, Dr. John H. Wat- 
kins, Assistant Professor of Public Health, Yale University; Vice-President, 
Mr. Morgan Mooney, State Bureau of Labor, Hartford, Connecticut; Sec- 
retary, Mr. Louis M. Nichols; Executive Committee, Mr. Lawrence 
G. Flick and Mr. Paul Dorweiler. 

The Chapter met on Monday, March 8, 1937, at the University Club, 
Hartford, Connecticut. The subject discussed at this meeting was "Research 
and Statistical Phases of the State Reorganization Plan” and the speaker 
was Dr. Benjamin P. Whitaker, Research Director of the Commission. 

The New York District Chapter. — On January 26 the Chapter held a 
dinner at which attendance approximated 500. The general subject was "The 
Outlook for Security Prices.” The speakers were as follows: Mr. James F. 
Hughes of C. D. Barney and Company, members of the New York Stock 
Exchange, Mr. C. J. Collins, Chairman of the Board of Investment Counsel, 
Incorporated, Detroit, Michigan, Mr. A. W. Kimber of White, Weld and 
Company, members of the New York Stock Exchange, and Mr. H. M. 
Gartley of H. M. Gartley and Company, Incorporated, New York City. 

Mr. Hughes, speaking on "The Outlook for Stock Prices,” described it as 
more uncertain than during 1935 and 1936, although the favorable funda- 
mental background was unchanged. The technical probabilities are not 
encouraging since during the last 50 years the market has never had three 
good years in a row. The financial factor is fundamentally bullish, but in- 
cludes the uncertainty of a possible important curtailment in the rate of 
bank credit expansion during 1937. There is no certainty that a further in- 
crease of five to ten per cent in general business activity would be reflected 
in substantial advances of the stock market, especially since such an increase 
would lift business activity bc^'ond the statistical normal level. Govern- 
mental action to control credit and speculation can be expected in 1937, yet 
it is still uncertain whether such action will be effective in holding the market 
dowm. A number of measures have been discussed and at least some of them 
might well have a serious, although temporary, effect on the market. 

Mr. Collins pointed out that the 1932 deflation had caused credit to be- 
come redundant and had reduced rawr material prices in many instances 
below production costs. The Lausanne settlement of the pressing w'ar debt 
problem provided the psychological background necessary to start an up- 
ward trend. These basic factors may still be described as favorable. The 
primary trend points upward for several years to come although it can be 
subjected to disturbing intermediate interruptions. The conditions which 
promoted credit expansion in 1935 and 1936 may be materially altered by 
governmental action. Other factors that may produce intermediate declines 
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are labor troubles, rising business costs, possible overexpansion of inven- 
tories, increased taxation, renewed foreign exchange uncertainties in Great 
Britain and Japan, and the record length and extent of the present inter- 
mediate advance. Looking ahead to the next decade, the largest economic 
question which business and the market must face is whether the inflationary 
forces largely developed by the political conduct of the past several years 
can be controlled. 

Mr. Kimber discussed “The Railroad Outlook for 1937.” The statistical 
record for recent years has led many to believe that rail transportation is 
a declining industry. In the peak year, 1926, the Class I railroads carried 
440,000,000 ton miles of revenue freight, received operating revenues of 
$6,383,000,000 and reported net income after charges of $809,000,000. In 
1932 the tonnage and revenues had been halved. In 1936 the total ton miles 
were still about 25 per cent and the operating revenues about 37 per cent 
below 1926. As a result nearly 30 per cent of the Class I mileage is in receiver- 
ship and about $2,500,000,000 of obligations are in default. This slump was 
due in part to competition from other transportation agencies. Motor 
carriers had been the most damaging competitors. However, some of the 
freight lost to trucks was unprofitable to the railroads and at least 70 per 
cent of the ton miles of freight consists of bulk commodities, heavy manu- 
factures and other goods which are unlikely to move by truck. Railroad 
transportation is a mass production, low cost business and seems unlikely 
to suffer much further from the competition of waterway, pipe lines or 
truck. Other important reasons for the slump in railroad earnings are the 
drought in the western states, government crop restriction, and the lagging 
recovery of the production of capital goods. These factors may be less 
serious in the future. The elimination of emergency surcharges and the 
possibility of wage increases are unfavorable factors but a traffic increase 
of about 10 per cent would offset the losses that may be expected from these 
sources. 

Mr. Gartley pointed out that advances in the price of common stocks 
comparable to those which occurred during 1935 and 1936 could hardly be 
expected, but that there was some room for further improvement in share 
prices. He indicated further that whatever direction these prices take the 
market will be even more selective than in 1935 and 1936. He pointed out 
that several developments have operated to reduce the floating supply of 
shares and to place them in stronger hands. He also pointed out that stock 
exchange regulation will place a ceiling over extravagant price movements 
by the employment of some or all of at least ten distinct means available 
to the Securities Exchange Commission. At the same time he remarked that 
so far regulation had seemed to produce little change in the character of^ 
price movements. Mr. Gartley closed his discussion by pointing out certain 
minor groups which in his opinion are Ukely to be outstanding in 1937. 

The Philadelphia Chapter. — The Philadelphia Chapter met on March 5, 
1937, to discuss “Commodity Prices.” Mr. Robert D. Gray of the Industrfll 
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Research Department, University of Pennsylvania, discussed the work of 
the International Scientific Committee on Price History and the results 
which have been secured in the study of wholesale prices in Philadelphia 
from 1720 to 1861. 

The International Scientific Committee on Price History was organized 
in 1929 through the efforts of Professor Edwin F. Gay and Sir William 
Beveridge. Through funds received from The Rockefeller Foundation, the 
Committee has coordinated and encouraged studies of prices in England, 
France, Germany, Austria, Spain, Holland, Poland, and in several areas of 
the United States: Boston, New York, Philadelphia, Charleston, S. C., New 
Orleans, and Cincinnati. Twenty-five volumes, in addition to many articles, 
have already been published or are in manuscript form. 

While the primary purpose of the Committee was to increase the amount 
of factual data relating to previous fluctuations in prices and wages by 
securing continuous series, it has been interested in applying modern sta- 
tistical techniques to the analysis of history. How severe, how frequent, and 
how widespread were the previous fluctuations in prices are some of the 
(]uestions w'hich the Committee considered. The supplying of continuous 
series of prices will permit further studies to be made by other students. 

Mr. Gray discussed the methods used by the price-study group of the In- 
dustrial Research Department of the University of Pennsylvania in collect- 
ing wholesale prices reiK)rted by the newspapers and in checking the validity 
of these prices as well as filling in gaps in the newspaper files by using prices 
(piotcd in merchants’ letters and account books. He also selected three con- 
clusions reached by the Philadelphia group which are of special significance 
in current studies of fluctuations in prices: 

1. Disregarding the Revolutionary War period, there were twenty-five 
complete cycles in prices from 1731 to 1861. Detailed statistical measure- 
ments of the length and severity of these cycles showed that there was no 
persistent tendency for the movements of prices to become more or less 
severe or longer or shorter during these j^ears in which Philadelphia was 
influenced by the beginning of a change from an agricultural to an industrial 
community. 

2 The study in Philadelphia of prices during the century and a quarter 
preceding the Civil War illustrates the difficulties involved in determining 
wdiether^or not prices of one group of commodities arc out-of-line wdth prices 
of another group. Although similar cycles in prices occurred in most series, 
there was no year in wdiich the price of every commodity w^as higher or lower 
than it had been in the previous year. The study also emphasized the fact 
that agricultural prices have always fluctuated more violently than prices 
o’* industrial goods. 

3. An examination of the number of times that quotations changed each 
year shoti^d that so-called "administered prices” have always been charac- 
teristic of certain commodities. It was found that the prices of some com- 
modities tended to become more sensitive as facilities for transportation and 
commuincation improved. Other commodities changed in price very infre- 
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quently and even tended to become insensitive. Some of these changes can 
be attributed to the growing obsolescence of such commodities and the 
consequent change in their relative economic importance. 

Mr. Waldo E. Fisher, Assistant Professor of Industry, Director of the 
Coal Section, Industrial Research Department, University of Pennsylvania, 
discussed prices in the bituminous coal industry. The Committee on Prices 
in the Bituminous Coal Industry is one of five committees appointed by the 
Conference on Price Research. These committees have been instructed to 
make exploratory studies in their respective industries and to suggest pro- 
grams of research. The Bituminous Coal Committee was appointed in 
September, 1936. The objectives as approved by the Committee are as 
follows: (1) To state clearly the scope and operating characteristics of the 
industry which influence price levels and price problems in this industry; 
(2) to ascertain what price and related data are being currently collected 
for this industry; (3) to appraise these data and to make recommendations 
as to how the factual record of the bituminous coal industry may be made 
more useful to the industry, the government, economists, and the public; 
(4) to suggest those phases of^the problems of prices which are in need of 
further study and research and which are of greatest significance to the 
industry, economists, and the public; and (5) to consider the steps which 
might be taken to promote and more effectively coordinate research in price 
and related problems in the bituminous coal industry. 

The Committee has made a careful survey of the price data being cur- 
rently collected for this industry. It is also working with the tsnreau 
Labor Statistics and assisting it in its revision of both the wholesale and 
retail price series which the Bureau is collecting for the industry. The Com- 
mittee is now engaged in preparing a coordinated program of research in 
bituminous coal. 

Mr. Stephen J. Kennedy, Director Research of the Pacific Mills, New 
York City, discussed prices in the textile industries. Effective research into 
the behavior of textile prices can contribute importantly to the analysis of 
problems confronting the textile industry. These problems include among 
others such important phases of textile marketing management as deter- 
mining the effects of manufacturers’ price changes upon consumer demand 
at various stages of the business cycle, and conversely the effects of retail 
price brackets upon manufacturers’ prices. Before effective work can be 
done along these lines, however, more progress will need to be made in im- 
proving basic textile price data. Important and far-reaching steps pointing 
in this direction are already being undertaken by the Bureau of Labor 
Statistics, both in the wholesale and retail fields. All possible encouragement 
to the continuance and extension of this work should be given by every 
statistician interested in price analysis. 

Investigation in this field will also be greatly aided if account is taken of 
the interrelationships of textile prices on the various levels of manufacture. 
The Committee for the Study of Price Research in Textiles, which has been 
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conducting a survey of existing textile price data with a view to making 
possible further studies in this field, has given a great deal of attention to 
improving the classification of textile statistical data. This classification 
which has been worked out is based upon a flow of goods concept from the 
raw material through the various stages of manufacture to the retail market. 
Analysis of the behavior of prices in the markets at each stage of manu- 
facture seems to appear to be the most promising line of investigation of 
textile price behavior. Comprehensive analysis along this line should throw 
important light upon many problems of interest both to the industry and 
to economists. 

The Chapter met on April 9 to discuss “Statistical Studies of Cost of 
Living, Dependency and Relief, and Crime and the Depression.” 

Miss Alice C. Hanson, Assistant Chief, Cost of Living Division, U. S. 
Bureau of Labor Statistics, spoke on “Family Expenditures of Employed 
Wage-Earners and Clerical Workers in Philadelphia.” Of the 55 cities in 
which studies of money disbursements of employed wage-earners and lower- 
salaried clerical workers have been made by the United States Bureau of 
Labor Statistics since the fall of 1934, five are Pennsylvania cities: Phila- 
delphia, Pittsburgh, Scranton, Johnstown, and Lancaster. Cooperating 
agencies were the State Eincrgcnc}" Relief Board and the Works Progress 
Administration, In Philadelphia and Pittsburgh Negro families as well as 
white families were included. 

To take account of the difference in economic level among families result- 
ing not only from differences in family income, but also from the number 
and character of persons dependent on family funds, the families studied 
have been classified according to expenditure per consumption unit. The 
consumption unit is calculated on a composite basis taking account of the 
varying expenditure for food and clothing by persons of different age and 
sex. For “other items” than food and clothing each family member is counted 
as one, regardless of age and sex since members usually share equally in 
.such items as housing, furnishings, etc. 

Calculation of coefficients of variations for similar data obtained in Ne^v 
York City indicate that average family expenditures for food, housing, and 
household operation are most stable, w^hile there is great variation in aver- 
age family expenditures for such items as medical care, transportation, and 
recreation. 

Mr. Howard B. Myers, Director of the Division of Social Research, Works 
Progress Administration, spoke on “Studies of Relief and Dependency.” 
He described the large unemployable relief population, and pointed out that 
most of these persons, though not all, will need aid for the rest of their lives. 
Mr. Myers then discussed separately three broad categories of employable 
workers now being assisted by the Works Program — the aged workers, the 
youth, and those in middle-age. The aged workers have the lowest reemploy- 
ment rate, and the longest periods of unemployment. Few of them are in 
the skilled group from which private industry is absorbing w'orkers at the 
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greatest rate. Mr. Myers emphasized the inexperienced youth group, which 
must obtain work experience to become a useful part of the nation’s labor 
force. The middle-aged workers present no special reemployment problems, 
he said, as they are the most competent workers and have the highest re- 
employment rate although a large labor surplus remains in unskilled labor 
and semi-skilled trades, in which most of these workers fall. 

Mr. Myers stressed the need for a carefully planned, integrated, and far- 
reaching research program in the fields of relief and unemployment. He dis- 
cussed the topics concerning which future study is badly needed, and ex- 
pressed his view that a census approach would give little we need to know. 
In conclusion Mr. Myers posed the alternatives of adjusting our economy to 
provide adequate subsistence to the bulk of our population, or of taxing a 
part to support the remainder. 

Dr. Thorsten Sellin, Professor of Sociology, University of Pennsylvania, 
spoke on the relation of crime to the depression. After reviewing the research 
studies done in this country on this problem and pointing to the lack of 
agreement in their findings, he discussed at some length the theoretical 
questions involved in the selection of indexes to criminality, stressing the 
fact that, generally speaking, investigations which have attempted to arrive 
at correlations between crime fluctuations and economic fluctuations have 
failed to examine closely the sensitiveness of the indexes to either. 

The Pittsburgh Chapter. — At the January meeting of the Chapter, 
papers relating to the forecast for 1937, monopolistic control, housing, and 
research on stock market movements by the Cowles Commission, presented 
at the Annual Meeting of the Association in December, were reviewed by 
Dr. Ralph J. Watkins, Mr. Glenn E. McLaughlin, Mr. Theodore A. Veen- 
stra, and Mr. J. Blair Easter. Mr. Frank M. Kenney reported on the 
luncheon meeting of the Association Directors and Chapter Representa- 
tives. 

The meeting on February 20 w^as attended by twenty-two persons, Mr. 
Leonard Shapiro, Chief, Income Tax Division, U. S. Internal Revenue 
Department, spoke on ‘^Your 1936 Income Tax Return.” 

On March 25 at a meeting attended by twenty persons, Mr. Ralph C. 
Fletcher, Director, Bureau of Social Research, Federation of Social Agencies 
of Allegheny County, spoke on “Collection of Social Statistics and Federa- 
tion Activities.” 

The San Francisco Chapter. — A meeting of the Chapter on F’ebruary 18, 
1937 was addressed by Mr. Bernard Etcheverry of the Division of Analysis 
and Research of the San Francisco Federal Reserve Bank who discussed 
“The Measurement of Business Conditions in the Pacific Coast Region.” 

Mr. Etcheverry pointed out that at least ten composite measures of 
business activities and many series of a more specific nature were being 
maintained for the Pacific Coast region. He noted that most of the general 
business activity indexes were composed principally of electric power pro- 
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duction or industrial sales of electric power, freight carloadings and bank 
debits with widely varying weights in the different indexes. He pointed out 
that each of these components had serious shortcomings. Electric power 
production is generally included to reflect changes in industrial output, but 
only 20 per cent of the energy is used in industry. Industrial sales of electric 
power may be fairly satisfactory as expressed in terms of deviations from 
normal or trend, but energy consumption in any one industry is not pro- 
portionate to the economic importance of that industry and even within 
an industry highly electrified plants may not be representative of other es- 
tablishments. Freight carloadings is a good measure of the movement of 
goods originating in the region, but it does not include shipments by trucks 
and water-carriers. This deficiency was especially serious during the mari- 
time strike. As a measure of output, carloadings are probably quite un- 
satisfactory since many goods, such as canned fruits and vegetables, are not 
marketed for a number of months after they are produced and since car- 
loadings measure the bulk rather than the value of commodities moved by 
rail. Bank debits are affected by changes in the price level and by transac- 
tions which do not represent productive activity, such as corporate re- 
financing activity and security trading. 

The problem of constructing a representative industrial output index is 
difficult because changes in the output of the most important industries for 
which current data are available, such as lumber or petroleum refining, are 
not characteristic of changes of output in other industries, such as canning, 
for which only annual output data are available. Similarly, the considerable 
amount of data available on construction is not adequate for the creation 
of a fully satisfactory construction index. Statistics of employment and 
distribution likewise reveal an inadequate rcpre.sentation of certain im- 
portant lines of activity. Mr. Etcheverry indicated that in spite of these 
deficiencies many of the indexes are of very considerable significance. 

The Washington Statistical Society. — The Chapter has held four meet- 
ings thus far in 1937. The first meeting, on "Measuring Unemployment,” 
was reported in the last issue of the Journal. It aroused so much interest 
that on February 17, 1937, a discussion group meeting was held at George 
Washington University to consider the subject of the application of the 
sampling methods to social and economic data with special reference to un- 
employment. Ewan Clague presided. Two hundred and ten persons were 
present. Since this vras a continuation of the previous meeting, no formal 
papers were presented. Numerous short discussions covering sampling and 
problems of measuring unemployment filled the entire two hours. The dis- 
cussion was resumed on April 28. 

Another meeting was held at George Washington University on March 
12, 1937. The subject was "The Statistical Principles Involved in the Con- 
struction and Use of Standard Classifications and Nomenclature.” The pre- 
siding ofiScer was Dr. Selwyn Collins, U. S. Public Health Service. Ninety 
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persons attended. The discussion was opened by Dr. Sidney W. Wilcox, 
Bureau of Labor Statistics, who discussed principles of classification as 
illustrated by the Heinrich Code for the classification of industrial accident 
statistics. Coding principles used in the occupational code of the Bureau of 
the Census were discussed by Dr. A. M. Edwards. Dr. Edwards discussed 
the main problems of the Census Bureau in classifying occupations so that 
the same designation will be understood in all parts of the country and in 
all of the various industries which must be considered. 

Dr. Carroll Palmer of the United States Public Health Service presented 
a paper on coding principles involved in the standard classified nomenclature 
of disease. He outlined the different methods of classification which could 
be used, such as classifying according to the symptoms of the disease or 
classifying according to the parts of the body affected, and then explained 
the somewhat elaborate classification adopted as a standard. He emphasized 
the fact that the present nomenclature is designed primarily for use by the 
specialist and that no general terras are given. Thus it is difficult for a dis- 
ease to be classified properly by the general practitioner unless a specialist 
has been called in. Dr. Palmer felt that the present nomenclature is entirely 
too detailed so that inaccuracy is apt to result from the inability of the 
physician to diagnose the particular sub-classification of the disease which 
could be known only to the specialist. Classification principles as illustrated 
by the International List of Causes of Death were discussed by Dr. Halbert 
L. Dunn, Chief Statistician, Division of Vital Statistics, Bureau of the 
Census. Dr. Dunn explained the present list of causes of death as one which 
must necessarily include every cause which appeared currently on death 
certificates received by the Bureau of the Census. This list must necessarily 
contain general items as well as specific items since all physicians are not 
able to diagnose causes of death accurately. Also the problems of joint causes 
when more than one disease, injury or other cause is present were important. 
Dr. Dunn sketched the changing trends in reported causes of death and 
suggested that a considerable amount of the change was due to better 
medical training and the ability to recognize a specific disease which could 
not be diagnosed as such by the ordinary physician of a generation ago. 

NEW MEMBERS 

Aretidtz, Dr. Herman F., Staff Economist, United Business Service, 210 New- 
bury Street, Boston, Massachusetts 

Atkinson, Eleanor W., Director, Division of Research and Statistics, New 
Jersey State Board of Children’s Guardians, 163 West Hanover Street, 
Trenton, New Jersey 

Beattie, John A., President, John A. Beattie and Company, 1107 Benedum- 
Trees Building, Pittsburgh, Pennsylvania 
Beattie, Ronald H., Criminal Research Statistician, Population Division, Bureau 
of the Census, Washington, D. C. 
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Becker, Mrs. E. P., Statistician, Johnston and Lagerquist, 420 Lexington Ave- 
nue, New York City 

Beckwith, Oliver P., Research Engineer, Alexander Smith and Sons Carpet Com- 
pany, Yonkers, New York 

Blair, Professor Morris Myers, Associate Professor of Economics, School of Com- 
merce, Oklahoma A. and M. College, Stillwater, Oklahoma 
Bober, William C., Chief Statistician, Johns Manville Corporation, 22 East 40th 
Street, New York City 

Bodfish, John, Assistant to the Vice-President and Managing Director, First 
Federal Savings and Loan Association of Chicago, 111 South Dearborn 
Street, Chicago, Illinois 

Brayer, Edward F., Statistical Investigator, U. S. Employees* Compensation 
Commission, Old Land Office Building, Seventh and E Streets, N. W., 
Washington, D. C. 

Brooks, Helen Rhoda, Head of History Department, The Lesley School of Cam- 
V^ridge, 29 Everett Street, Cambridge, Massachusetts 
Brown, Professor James Douglas, Director, Industrial Relations Section and 
Professor of Economics, Princeton University, Princeton, New' Jersey 
Brush, Waite S., Division Engineer, Statistical Bureau, Consolidated Edison 
('ornpany of New* York, Incorporated, 4 Irving Place, Room 263S, New 
York City 

Buchen, Walthcr, President, The Buchen Company, 400 West Madison Street, 
(^hieago, Illinois 

Burke, Frederick Nathan, Student, Brooklyn College, Brooklyn, New York 
Chang, Z. T., Student, School of Business, C-olumbia University, New' York City 
Cherinsky, Elmer, Computer, War Department-Ordnance, Aberdeen Proving 
Ground, Maryland 

(Viw’les, Alfred, 3rd., President, Cow’les Commission for Research in Economics, 
Mining Exchange Building, Colorado Springs, Colorado 
C'rissy, William J. E., Assistant Psychologist, Massachusetts General Hospital 
and Assistant in Educational Statistics, Lawrence Hall, Harvard Univer- 
sity, Cambridge, Massachusetts 

Ee.sley, Gladys, Junior Financial Statistician, Research Division, Securities and 
Exchange Commission, 1778 Pennsylvania Avenue, N. W., Washington, 
D. C. 

Elliott, Edith Ann, Statistical (^lerk, Bureau of School Research, Board of Edu- 
cation, 2H) East Ninth Street, Cincinnati, Ohio 
Eyermann, John Gottlieb, 3430a Keokuk Street, St. Louis, Missouri 
Falk, Isidore Sydney, Chief, Health Studies, Bureau of Research and Statistics, 
Social Security Board, Washington, D. C. 

Fertig, Dr. John W., Associate Biometrician, Memorial Foundation for Neuro- 
Endocrine Research and Research Service of Worcester State Hospital, 
Worcester, Massachusetts 

Field, Donald Allyn, Business Statistician, American Telephone and Telegraph 
Company, 195 Broadway, New' York City 
Flowers, I'\ Gilbert, Registrar and Statistician, Emergency Charity Association, 
Incorporated, 1501 North Guilford Avenue, Baltimore, Maryland 
Gershenson, Maurice I., Chief Statistician, Pacific Coast Labor Bureau, Room 
C, Ferry Building, San Francisco, California 
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Ginzburg, Dr. Benjamin, Research Editor, WPA Federal Writers* Project, 1500 
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REVIEWS 

Abstracts of Papers Presented at the Research Conference on Economics and 

StatisticSf held by the Cowles Commission for Research in Economics, at 

Colorado College, July 6 to August 8, 1936. Colorado Springs, Colorado. 

Colorado College Publication, General Series No. 208. Study Series No. 21. 
119 pp.* 

This publication affords a condensed record of the proceedings of the 
Second Annual Research Conference held under the auspices of the Cowles 
Commission. There are included abstracts of 36 “lectures.^' Of these, two 
are devoted to presenting the results of quantitative research in economics. 
The remaining 34 may be classed broadly under two heads: Statistical 
Theory and Technique (16 lectures); and Economic Theory and Descrip- 
tion (18 lectures). 

The abstracts are long enough, in most instances, to give the impression 
of summarizing well the content of the lectures. Several of them, running 
from 1,200 to 3,000 words each, deserve to be classed as well-condensed in- 
dependent papers rather than as mere abstracts. The abstracts on topics in 
Statistical Theory and Technique run mostly to a length of 800-1,200 words, 
and those on Economic Theory and Description, mostly to 1,200-2,000 
words. In the list given below, asterisks have been added to designate the 
several ab.stracts that may stand as w^ell-condensed independent papers and 
also numerous others that for many readers may serve w^ell in lieu of more 
detailed discussions already published or yet to be published by the same 
authors. The judgments thus expressed doubtless reflect in large degree per- 
sonal reactions of the reviewer and may invite dissent, especially from the 
contributors; but it is hoped that they may prove useful as a rough guide 
for potential users of his admirable collection of abstracts. 

As published, the abstracts appear in the order in which the lectures 
were given, except that the four public lectures included in the group are 
given separate place at the end. The index is by name of the lecturer. In 
listing the topics here an attempt has been made to achieve a more or less 
logical arrangement within each of the three broad categories among which 
I have apportioned them. Topics in quotation marks are titles under which 
the abstracts are published. I have taken the liberty of adding to the titles 
of a few of the abstracts, or of substituting for them other statements for 
the sake of indicating more specifically the nature of the subject matter. 

Economic Theory and Description 

"Income in Theory and Income Taxation in Practice” (4 lectures).* Irving 

Fisher. 

"Instability in Competition Betw'een Two Sellers,” a further development of 

Cournot^s problem of duopoly.* Tord Palander. 

> A limited number of eopice is available from the Cowles Commission without charge. 

* More complete and self-euffident than the usual abstract. 
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“Remarks on the Theory of Foreign Trade.” D. I. Vinogradoff. 

“Pseudo-Scientific Economic Doctrine.” (2 lectures). Joseph Mayer. 

Internal stresses as a cause of changes in the general price level.* E. J. 
Working. 

“Monetary Factors in Trade Cycles, Price Disturbances, and Depressions.”* 
Carl Snyder. 

“The Depression, Its Causes and Cures.”* Irving Fisher. 

“The Accumulation of the Precious Metals in India and China.”* Dickson 
H. Leavens. 

“Some Economic Effects of Wage Regulation on Interstate Trade.”* C. F. 
Roos. 

“The Capital Supply and National Well Being.”* Carl Snyder. 

“The Ancient Lineage of Capitalism.”* Carl Snyder. 

“Whence the Fabulous Wealth and Income of the United States.”* Carl 
Snyder. 

“Problems of the International Distribution of Population and Raw Ma- 
terials.”* Corrado Gini. 

“Population Analysis.” A. J. Lotka. 

Statistical Theory and Technique 

“The Significance of Regression Coefficients.” R. A. Fisher. 

“Tests of Signicance in Harmonic Analysis.” R. A. Fisher. 

“Inverse Probability.” R. A. Fisher. 

“Significance of Analysis of Variance of Time Series,” illustrated by data on 
stock prices.* H. T. Davis. 

“Significance Tests for Periodogram Analysis With Application to Prices 
of Common Stocks.” H. T. Davis. 

A comparison of the utility of the partial correlation coefficient and three 
alternative measures of degree of partial correlation.* E. J. Working. 

“A General Invariant Criterion of Fit for Lines, Planes, and Functions 
Expandable in Series, When All Variates Are Subject to Error.” C. F. 
Roos. 

“Methods of Eliminating the Infiuence of Several Groups of Factors.” 
Corrado Gini. 

“On the Measure of Concentration with Special Reference to Income and 
Wealth.”* Corrado Gini. 

“Some Observations on the Choice of Function in Curve-Fitting,” illus- 
trated by the determination of parameters for an exponential function 
derived from theory and the fitting of a skew catenary, r*-A+Be» + 
Cc”**, empirically determined as the best-fitting function.* C. C. Grove. 

Relations of lags and forms of cycles in correlated cyclical series to the 
arrangement of dots in the scatter diagram and the form of the regression 
function.* Herbert E. Jones. 

“Some Elementary Means and Their Properties.”* E. L. Dodd. 

“The Chief Characteristic of Statistical Means.”* E. L. Dodd. 
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“The Definition and Consistency of Index Numbers.” T. H. Rawles. 
“Opportunities for the Use of Statistical Method in Industrial Research.”*" 

Anson Hayes. 

“Use of Laws of Chance in Industrial Development.”* W. A. Shewhart. 

Quantitative Analyses of Economic Phenomena 

“Evidence of Structure [through time] in Common Stock Prices.”* Alfred 

Cowles 3rd. 

“The Effects of Short Selling on Stock Prices.”* H. P. Hartkemeier. 

Holbrook Working 

Stanford University 

Exchange Depreciation, by S. E. Harris, Cambridge, Massachusetts: Harvard 

University Press. 1936. xxix, 516 pp. S5.00. 

Professor Harris' book is monumental, not only in its encyclopaedic 
survey of statistical data relevant to his theme but also in the exhaustive- 
ness and astuteness with which the facts are analyzed and marshalled into 
ordered arguments. At times the intricacy of the discussion threatens to 
overwhelm the reader, even one not altogether unsophisticated in the field; 
and some of Harris' sentences are quite breath-taking. Sustained concen- 
tration and the rereading of passages, however, will be amply rewarded. 

It is impossible to give more than a faint suggestion of the scope and the 
positions maintained in this volume; furthermore, the author repeatedly 
summarizes his findings, in terminal paragraphs, concluding section chap- 
ters, and in an introductor}^ chapter on “Some Major Issues.” The remainder 
of Part I, “Mainly Theoretical,” considers the a priori probabilities as to 
whether and how far devaluation will be matched by rising domestic prices 
or by declining prices abroad; and it presents a statistical summary of the 
actual adjustments following 1931. The chief determining factors are elas- 
ticities of supply and demand at home and abroad, relative importance of 
traded commodities to domestic supply and demand and to the foreign coun- 
terpoints, the possibility of offsetting increased foreign sales wdth other 
balance-of-pa 3 unents items, the possibilities of monopolistic discrimination, 
tlie number of countries already" off gold, etc. Actually price adjustments 
have not in general exceeded 50 per cent; but the resulting export bounty is 
subject to a number of reductions. 

Part II gives an amazingly exhaustive statistical analysis of World Trade, 
Prices, and Production through the depreciation years. It is not surprising 
that paper countries have extended their trade; nor that imports into the 
United Kingdom increased most from countries with a greater decline in 
exchange rates. But in the case of exports from the United Kingdom, the 
increase was greatest to countries with greater depreciation, explicable 
only by the fact that income increases in the latter outweighed the unfavor- 
able trade terms. In general prices rose most in those countries with the 
greatest currency depreciation. One of Harris’ most important findings is 
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that, so far as concerns volume of production, "exchange depreciation seems 
to help more by improving the price-cost structure at home, thus con- 
tributing towards a more satisfactory business situation, than by capturing 
foreign trade at the expense of rivals” (p. 179). 

The longest Part in the book (III), devoted to the American devaluation, 
affords the most lively reading. Professor Harris meticulously analyzes the 
price- and cost-raising tendencies of N.R.A., A.A.A., public works program, 
and our money and credit policies before ascribing primary importance to 
exchange depreciation (p. 480). Quite aside from the position maintained, 
this section is a treasure-trove of information concerning the economic con- 
sequences of Administration policies. The paradoxical increase of our im- 
ports, the operation of gold purchases, the divergent character of wheat and 
cotton price-reactions — these, amongst many involved phenomena, Harris 
treats with a sure hand. 

The book concludes with British devaluation, a Part bound to be less 
novel because of the substantial literature on the subject, but no less ex- 
cellent. The export bounty Harris believes to be real but less important 
than other factors determining volume and direction of trade. Hall errs in 
his adverse criticisms of the Equalization Fund; in 1933 the pound had to 
drop to prevent hoarding and in 1934 it had to remain low to prevent Eng- 
land’s being compelled to supply us with the gold purchased to depress the 
dollar. 

So far as concerns those elements in the international currency situation 
which are amenable to quantitative statement, Harris’ judgment as to 
the favorable outcome of exchange depreciation seems to be well-founded. 
But are there not other important factors? Though devaluation helped to 
raise prices and stimulate economic activity in the devaluing countries, 
central banks and business communities in other countries suffered intensely 
under uncertainty concerning their national currencies. In retrospect, the 
answer might be immediate devaluation paralleling the English action ; but 
after all this is "hindsight” wisdom. Meanwhile uncertainty about what 
would happen to the franc, the dollar, and even the pound prevented 
incisive action and helped to perpetuate the economically disastrous 
“official” parities and exchange control. Furthermore, resort to devaluation 
was, in the opinion of most central bankers in Middle Europe, precluded for 
them by an "inflation psychology” holding over from postwar times. Could 
they be expected to take this perilous step when the future values of Western 
European currencies could not even approximately be predicted? 

There are still other "institutional” factors in the matter of devaluation. 
Granting that it helped to check the pointless deflation of the 1931-33 pe- 
riod, did it not give hostages to the future by undermining the public’s very 
unreasonable, but from the viewpoint of monetary stability and control, very 
useful faith in gold? Finally, although Harris discovers a greater gain in the 
easing of money rates and the expansion of credit following devaluation than 
in the improved terms of trade, he seems to attribute the former to devalua- 
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tion. For England this is doubtless legitimate; but for the United States and 
for the gold bloc countries until 1933, it is not clear how devaluation was 
necessary to credit expansion. 

Despite these misgivings the reviewer expects Harris^ opus to remain the 
authoritative treatise upon exchange depreciations following 1931. 

Howard 8. Ellis 

University of Michigan 

The Reserve Banks and the Money Market^ by W. Randolph Burgess, with 

introduction by George L. Harrison and Benjamin Strong. Revised Edi- 
tion. New York: Harper and Brothers Publishers. 1936. xxv, 342 pp. 

$3.00. 

In the ten years that have elapsed since the appearance of the first edi- 
tion of Dr. Burgess’ work, far-reaching and disquieting changes have oc- 
curred in America’s financial organization. Illusions previously cherished 
have vanished before the realities of the depression. The faith, once so strong, 
that the Federal reserve banks were a panacea for all economic ills has been 
dispelled. The conviction, if not the fanatic belief, that the Federal reserve 
banks could prevent currency panics, mitigate the amplitude of cyclical 
fluctuations, prevent millions of unemployed from tramping the streets in 
vain search for work, was demonstrated to be without foundation. Dr. 
Burgess recognizes the impotence of the Federal reserve system under cer- 
tain given conditions and emphasizes the point that no central bank can 
long endure except on the basis of sound banking, economic, and fiscal 
systems. 

What are the more important financial developments w’hich have occurred 
since the appearance of the first volume? Listing these somewhat in the 
order of their appearance: 

1. The stock exchange panic and the collap.se in brokers’ loan totals. 

2. The bill market d^bdcle which carried with it general recognition of the 
fact that a large quantity of the acceptances outstanding in 1929 were 
from the outset finance bills. These had been drawn largely to meet 
the w'orking and fixed capital needs of German business, as was brought 
out in the course of the German bank inquiry of 1933. 

3. The increasing virulence of the bank failure epidemic, which had been 
in progress since the close of the World War and which culminated in 
the banking holiday. 

4. The gold drain of the fall of 1931, when the United States lost more 
gold than any other nation ever lost in a comparable period of time. 

5. The currency panic of the spring of 1933. 

6. Unsuccessful attempts to promote recovery on the part of the Federal 
reserve banks by the purchase of vast quantities of Government se- 
curities. 

7. The devaluation of the dollar and the assumption by the Treasury of 
of the control of the money market. 
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8. The increase of the excess reserves of member banks to alarming totals 
through gold imports, purchases of domestic gold, through the silver 
buying program, and through a small use of the profits of gold de- 
valuation. 

9. In consequence of the above, the reduction of money market rates of 
interest to the lowest levels on record. 

10. The substitution of bank credit for savings and consumers’ income, 
evidenced by a rapid growth in the holdings of the public debt by 
commercial banks and by the increase in installment credit. 

It is not necessary, in discussing the second edition of this work, to re- 
consider the excellent treatment of money market organization and tech- 
nique, inasmuch as all students of the subject are familiar with Dr. Burgess’ 
contribution in this field. In his fundamental theoretical analysis, Dr. Bur- 
gess still adheres to what might be termed the shiftability theory of bank- 
ing. Doubt is thrown on the efiicacy of eligibility standards. Evolving quite 
logically from these premises is the emphasis given to quantitative considera- 
tions in the control of credit. At the time of writing he saw no reason to ap- 
ply credit brakes inasmuch as the volume of credit wiped out by the de- 
pression had not yet been restored (p. 303). 

In consequence of a vast amount of theoretical work in recent years, in- 
creasing emphasis is being placed on qualitative norms. It is recognized among 
a growing number of economists that quantitative control by way of *‘refla- 
tion” of the credit volume involves qualitative deterioration. Thus the 
artificial stimulus to an increased credit volume (bank deposits) in the 
United States over the past few years has involved a substitution of bank 
credit for savings and consumers’ income. The interest rate is no longer per- 
mitted to exercise its full regulatory function. Productive energies are not 
being apportioned to the production of consumers’ goods and durable goods 
in the most useful fashion. Consumers’ thrift is not being encouraged. 
Bank profits have become a function of long-term interest rate fluctuations. 
In consequence of the lowering of qualitative standards, it is all too likely 
that the present cyclical swing will be greatly amplified. 

The proper application of quantitative and qualitative measures of con- 
trol is admittedly a most difiScult problem and one which awaits a full 
theoretical solution. Doubtless the solution will come about through bridging 
the gap in theory between bank deposits (quantitative control) and bank 
assets (qualitative control). 

Dr. Burgess doubts whether qualitative control can be succes^sfully ap- 
plied. His analysis is a mechanistic one, and, in accordance with this point 
of view, the reserve banks and member banks have little control over the 
final disposition of credit. 

The handicaps thrown in the way of the Federal reserve banks, in view 
of the monetary preconceptions of the Treasury, in exercising any type of 
control is recognized in the study. Dr. Burgess rightly maintains that the 
reserve banks must be free to sell their Government securities, despite the 
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unfavorable effect of this on the public finances and suggests that the 
Treasury coordinate its policy with that of the reserve banks. 

The interrelations of qualitative and quantitative considerations in credit 
control are evidenced by the present situation. From the point of view of 
qualitative considerations, brakes on credit expansion should be applied 
immediately. To do this, quantitative means must be invoked. A fully de- 
veloped program would involve the sale of enough securities by the Federal 
reserve banks to absorb the balance of excess reserves. The profits of gold de- 
valuation should be kept impounded. The silver enactments should be re- 
pealed. The interest rate should be permitted to rise and to perform its full 
regulatory function. This quantitative approach finds its justification in the 
fact that qualitative standards cannot be applied as long as there are excess 
reserves. Excess bank reserves have always led to a perversion of banking 
functions. The reviewer is not optimistic enough to think that any such pro- 
gram will be adopted. The groups that desire the continuance of credit ex- 
pansion and the maintenance of low money rates are too strongly in- 
trenched to permit effective action to be taken immediately. 

Benjamin Haggott Beckhart 

Columbia University 


America^ 8 Experience as a Creditor Naiiony by John T. Madden, Marcus 
Nadler, and Harry C. Sauvain. New York: Prentice-Hall, Inc. 1937. 
xvi, 333 pp, $3.50. 

It is probable that the subject in the field of international economic rela- 
tions most neglected by contemporary literature has been that relating to the 
foreign investments of the United States. As a consequence, loose talk and 
fuzzy thinking have often usurped the position of fact and logic. This new 
book analyzing America’s experience as a creditor nation will serve admi- 
rably in clearing the air, first of all because of the factual material here pre- 
sented for the first time concerning the foreign lending of the United States, 
and secondly because of the careful analysis of these data. 

The Department of Commerce has calculated the long-term investments 
of the United States at the end of 1930 at about fifteen billions of dollars, 
nominal value, about half of which consisted of direct investments and the 
other half portfolio investments. The authors of this book, aware of the 
immense practical difficulties and the uselessness of an attempt to calculate 
the actual value of our direct investments abroad, have been content to 
accept the Department of Commerce’s book and nominal values of such in- 
vestments and to draw, with discount, no more than modest conclusions 
therefrom. Their analysis concerns almost wholly portfolio investments. 
Here again they simplify their problem, and again with justification, by 
stating that the “greater part” (in fact it appears to be about 90 per cent) 
of our portfolio investments consist of foreign dollar bonds issued in the 
United States, and by confining their analysis to these foreign dollar bonds. 
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In the twelve-year period 1920 to 1931, inclusive, according to the Depart- 
ment of Commerce there were publicly offered for sale in the United States 
foreign capital issues to a value of $11,623,000,000. Of this amount 
$1,754,000,000 consisted of refunding issues, the net nominal capital being 
$9,869,000,000. The authors object to this figure because it includes bonds 
of United States possessions, stocks of foreign corporations representative 
of ownership, securities of American corporations to the extent that the 
proceeds of the sale of such securities were used by the issuers for invest- 
ment abroad, and foreign currency bonds, stating that it exaggerates the 
extent to which the American public actually loaned its money abroad 
through the medium of foreign dollar bonds. Their own calculations, ex- 
cluding the foregoing types, disclose a total of $9,364,000,000 of foreign dol- 
lar bonds floated during the period, inclusive of refunding bonds. 

Of all the foreign dollar bonds that have been issued since 1920, extensive 
research on the part of the authors discloses that bonds of a nominal value 
of $7,490,000,000 were outstanding at the end of the year 1935. (Of this 
amount, not more than $4,130,000,000 nominal value, were estimated to be 
held in the United States on that date, and the actual value of these bonds 
held in the United States at the end of 1935 must have been less than 
$3,000,000,000; however, in their various computations concerning defaults 
and the rate of return, the authors employ the figure representing the total 
amount of bonds issued in the United States and outstanding at the end of 
1935.) On 61.5 per cent of the foreign dollar bonds outstanding at the end of 
1935, debt service has been paid in full; about 37.5 per cent of the bonds are 
in default as to interest and about 1 per cent are in default as to sinking fund 
or principal only. Of the bonds in default, payments on about one-third 
continue to be made in cash (foreign currency), scrip, or funding bonds. 
By comparison with depression defaults on groups of outstanding domestic 
bonds, the authors conclude that investors as a whole in foreign dollar bonds 
have fared relatively w^ell. Defaults were largely concentrated in Latin 
American and certain European countries, notably Germany. 

The authors proceed with various interesting studies concerning the 
financial results of American foreign lending. For example, they find that the 
total payments made to bondholders in cash on account of principal and 
interest in the years 1920-1935, plus the market value of the securities 
outstanding at the end of 1935, were considerably greater, even considering 
defaults, than the amounts paid for them in the first instance; indeed, by an 
elaborate accounting, they calculate that the average of the annual rate of 
return on all foreign dollar bonds in the period 1920-1935 was about 6 per 
cent. This figure again takes into account all defaulted bonds. 

In a chapter on the effects of capital exports upon various phases of eco- 
nomic activity in the United States, the authors reach the conclusion that 
the economic effects of foreign loans on the United States have been con- 
siderably less important than is generally believed; that in so far as our 
our foreign loans stimulated our export trade the effect on commerce and 
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industry was favorable; but that the export of capital failed on the whole to 
bring lasting benefits to the United States because throughout the post-war 
period this country followed a policy of restricting imports when its position 
as a creditor nation demanded precisely the opposite course. Defaults were 
caused primarily not by the uneconomic nature of the investments them- 
selves but by the inability of the debtors to transfer local funds into the cur- 
rency of the United States, and the transfer problem has been largely the 
result of uneconomic restrictions on the free flow of trade. 

The book possesses other chapters of general economic and historical 
interest which make it a well-rounded and readable study of the foreign in- 
vestment policy of the United States. 

In view of the general worth of the book, minor faults can perhaps be 
overlooked. There is one, however, which deserves mention. That is the 
failure of the authors to bring out with sufficient clearness and at the begin- 
ning of their analysis the relation of foreign dollar bonds to the total of our 
portfolio investments; also the relation of their computed figures to those 
published by the Department of Commerce is not in many cases as clear as 
it might be. 

Joseph M. Jones 

Washington, D. C. 


The Problem of Investment, by F. I. Shaffner. New York: John Wiley & Sons, 

Inc. 193G. viii, 357 pp. $3,00. 

Most predepression books on investment oversimplified the problem and 
underestimated the risk faced by the investor. The postdepression tend- 
ency has been to cull, from the none too encouraging record of the past six 
years, materials for what are, in effect, investors^ chambers of horrors. 

Dr. Shaffner's book is free of criticism on these counts. He has, indeed, 
exploded some of the time-worn myths of investing and has dealt realistically 
and convincingly with many of the pitfalls and detours in the road to success- 
ful investing under the complex and uncertain conditions prevailing today. As 
a basis for his discussion he has presented an appraisal of those investment 
risks which have their origin in rapid economic change, in the tendency to 
divorce corporate control from corporate ownership, in the existence of dual 
interest among the investment institutions serving the investor, in the 
deterioration of certain legal safeguards for the rights of the security holder, 
and in the business cycle. 

But Dr. Shaffner has not been content to emphasize the importance of 
risk in investing without exploring the avenues of escape from these risks and 
appraising the various means by which the position of the investor may be 
protected by his own and society's efforts. Among the many possible meas- 
ures for protecting the investor which are considered by Dr. Shaffner are 
the following: The establishment of uniform accounting methods and stand- 
ardized corporate procedure, the "concentration of voting power in the bands 
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of voting trustees” to represent the interests of security holders, the develop- 
ment of institutions to "consolidate the interests of scattered investors,” 
representation of minority stockholding groups on directing boards, the 
regulation of holding companies, Federal incorporation of business enter- 
prises, resort to the doctrine of trusteeship in corporate management, blue- 
sky legislation, and the regulation of stock exchanges. 

The conclusion to which Dr. Shaffner comes is not encouraging. He 
appears to consider it unlikely that the "rules of the game” will be changed 
to eliminate the major risks of investing, and he seems to be convinced that 
the investment problem is so complicated and the risks are so great that the 
investor cannot, by the exercise of reasonable care, assure the avoidance of 
those risks. The author concludes that "no layman should attempt to handle 
his investment unaided, any more than he would try to diagnose his own 
disease if he were ill”; but his enthusiasm for the investment expert is tem- 
pered with caution, for he states that "even with the aid of experts, however, 
the investor must make some study of the subject himself in order (1) to 
pick out the best advisers in the first place and (2) to appraise from time to 
time the quality of the advice he is getting.” 

Many of the problems upon which Dr. Shaffner has touched might well 
be the subjects of more extensive treatment than he has accorded them in his 
book. Nevertheless, he has rendered a distinct service in bringing these 
questions to the foreground of current discussion and in assembling much of 
the data necessary for their further consideration. 

Mukkay Shields 

Irving Trust Company 

New York 


The Undistributed Profits Tax, by Alfred G. Buehler. New York: McGraw- 

Hill Book Co., Inc. 1937. ix, 281 pp. $2.75. 

The Federal tax on undistributed profits, incorporated in the Revenue 
Act of 1936, has provided the field of corporate taxation and finance with 
the most heated controversial issue for a good m^ny years. It was passed 
as an Administration measure in the face of almost solid opposition on the 
part of business interests. Unfortunately, as is so often the case, the opposi- 
tion has not hesitated to mix unreasoned and unsound argument, convincing 
to the uninformed, with logical and sound objection to the end that popular 
support might be enlisted. Professor Buehler has performed a valuable serv- 
ice in giving the ordinary citizen an opportunity to judge this tax measure 
in the light of reason, shorn of hysterical and unjust criticism. 

It is not necessary to proceed far into this study to discern that the author 
is not in favor of the undistributed profits tax. In fact, the main criticism 
that the reviewer would raise is that it develops into an almost too perfect 
logical condemnation of the tax. Professor Buehler fairly presents both sides 
of each question as it is raised, states his own position, and modestly admits 
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that his conclusions are tentative and may have to be revised in the light of 
more information and experience. Nevertheless, he invariably finds that the 
tax is unsound on every count except that of expediency. Even if one grants 
that the tax in its present form falls far short of perfection or that it may 
be a monstrosity, the evidence is not conclusive that some merit may not 
attach to the taxation of undistributed profits. 

Professor Buehler sets out “to describe the features of the new tax law, 
to state some of the economic and fiscal problems of the Undistributed 
Profits Tax, and to appraise it tentatively as a member of the federal tax 
system” (p. vii). First he presents the immediate background of the tax 
followed by statements of certain proponents of a tax on undistributed 
profits, notably those of Professor Tugwell. He traces its progress from the 
President's proposal of March 3, 1936, and the deliberations of both houses 
of Congress to the final compromise measure of the conference committee 
which was finally passed and signed late in June. There follows a very full 
statement of the tax provisions and a brief mention of somewhat similar 
taxes in other countries. Chapter IV on the extent of corporate undistributed 
profits of recent years, drawn from a number of recent statistical studies, 
results in the following conclusions: first, that there was no marked ten- 
dency for corporate saving to increase in the period from the World War 
to 1930; second, the data fail to reveal that an increasing percentage of 
profits was being saved during this period; third, that it must remain a 
matter of opinion as to wdiether corporations saved too much; and, finally, 
that if corporate saving was honeycombed with abuses, it seems likely that 
noncorporate saving might have been accompanied by somew^hat similar 
abuses (p. 83). The statistics presented in this chapter are those taken from 
Americans Capacity to ConstimCy from Treasury estimates in Senate Hearings^ 
1936, and from a Department of Commerce publication, National Income 
in the United States, 1919-1935. In addition, reference is made to certain 
estimates of W. I. King, W. A. Paton, R. R. Doane and others. There are 
a number of reasons why these studies probably minimize the extent of 
corporate saving. In the first place, these estimates are based on reports 
prepared by all corporations for Federal income tax purposes. There is no 
necessary reason wdiy such income reported for tax purposes may not be 
considerably less than the income reported to the stockholders. Secondly, 
most studies purporting to show' the amount of corporate saving are in 
reality showing the net increase or decrease in corporate capital. The re- 
view^er is convinced that the amount of corporate saving is much greater 
than that shown in these estimates. On the other hand, it is quite possible 
that additional information w'ould not offer sufficient evidence to change 
the above conclusions. 

The rest of the chapters consider “economic and fiscal” aspects of the tax. 
Professor Buehler finds it curious that an administration professing sym- 
pathy for the small corporation has sponsored tax measures that are “kind 
to existing monopolies” (p. 104). Large companies with previously accumu- 
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lated surpluses are not only fortunate in that the tax applies only to future 
savings but are aided by the effect of the tax in retarding the growth of 
small competitors, largely dependent upon this source of new capital. He 
finds also that large companies probably need to save a smaller proportion 
of profits, thus avoiding the higher brackets of the progressive tax, and 
that these companies can tap sources of new capital not open to their 
smaller rivals. 

Some of the sponsors of the tax have hoped that corporate dividends will 
permanently increase as a result of the tax. Professor Buehler is not so sure 
that this will be the case. After allowing for the pressure of progressive rates 
in forcing dividend disbursements and the various cases where corporations 
will prefer this method of avoiding the tax, he cites no less than ten power- 
ful counter tendencies. The marked increase in dividend payments following 
the adoption of the tax measure is discounted as an index of the future, 
largely because of the newness of the tax. The author is not convinced that 
other corporate reforms will automatically follow the taxation of undistrib- 
uted profits. His position is rather clearly presented when he states, "One 
wonders if a more constructive attitude on the part of certain critics might 
not go farther in preserving the corporation as an institution of vast business 
and social benefit than the destructive tactics displayed recently in the 
discussion of the undistributed profits tax” (p. 142). 

One of the best chapters of the book deals with the subject of taxation 
and economic stabilization. Professor Buehler first discusses the wide vari- 
ance of opinion as to the nature and causes of business cycles showing that 
the various "oversaving” theories, upon which the undistributed profits 
tax as a reform measure is based, fall far short of unanimous acceptance by 
economists. It is the author’s opinion "that the available evidence does not 
justify the adoption of an undistributed profits tax ... as a measure in- 
tended to advance prosperity and economic stabilization” (p. 175). In fact, 
he inclines to the view that such a tax may have the opposite effect, causing 
instability and involving grave social risks. 

Despite the fact that the use of taxation for regulatory purposes is by 
no means new, the author finds that this particular tax is unwise as a 
regulatory measure for a number of reasons. First, although the objective of 
those who seek economic stabilization by means of this tax is commendable, 
he finds that it is primarily a revenue measure and does little to assist toward 
better control over economic conditions. Second, the desirability of retard- 
ing large and preserving small corporations is highly controversial, but, 
even if accepted as desirable, he feels that this tax would be the wrong 
means of producing this object. Third, on the matter of increasing stock- 
holder control of corporate affairs, particularly dividend policy, he feels 
that this tax would entail more social loss than gain. Finally, he questions 
both the desirability and effectiveness of this means of attempting to bring 
about a more equitable distribution of wealth and income. 

Not even as a revenue measure does Professor Buehler find the tax desir- 
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able. Following an examination of the measure in accordance with the “tra- 
ditional principles of business taxation" (cost of service, special privileges, 
silent partner, ability to pay, remedy of inequality), he concludes that the 
ruling principle here involved is that of expediency, arising out of revenue 
needs and political circumstances. The complexity of the tax and the ad- 
ministrative difficulties entailed arc stressed in pointing out further fiscal 
weaknesses of the tax. Inconvenience and uncertainty harass the corpora- 
tions, and various methods of avoidance, some nine of which are discussed, 
likewise produce uncertainty for the Government. Appraising the tax from 
the angle of Federal revenue, the author maintains that it will produce an 
uncertain revenue, is extremely complicated, introduces new complexities 
into the system, may be held unconstitutional, and may influence payment 
of dividends contrary to state laws. 

Following a short discourse on the “system” (if such it may be called) of 
Federal corporation taxes, in which the whole program of graduated rates 
for corporations is brought in question, the author summarizes briefly the 
strongest array of arguments against the undistributed profits tax that 
has so far been made available to students of the subject. For those who 
agree that the case for the taxation of undistributed profits is hopeless, this 
is a very excellent handbook. The reviewer is not so firmly convinced as the 
author that a tax on such profits may not be a necessary complement to 
the present “system” of corporate taxes. The present law was hastily pre- 
pared and suffers from the admixture of reform, regulatory, fi.scal, and 
political considerations that prompted its passage. It has aroused such a 
storm of opposition that its future seems unpromising. Nevertheless, some 
such tax, provided it does not discriminate against the corporate form of 
business, is a promising means for eliminating at least some of the inequities 
of Federal income taxes. In fairness to Professor Buehler, he has not over- 
looked the possibility of a satisfactory tax on undistributed profits, which 
he says, “should be emplo 3 'ed as a revenue measure ...” (p. 270). The 
reviewer feels, however, that Professor Buehler could have increased the 
value of his book greatly b}" a discussion at greater length of the ways and 
means of providing an equitable tax on the undistributed profits of cor- 
porations. 

J. Ellw'ood Amos 

University of Pittsburgh 


Ernteschwankungen und wirtschaftHche Wechsellagen 187/^-1913^ von Georg 
Brandau. Jena, Germany: Verlag von Gustav Fischer. 1036. Beitr§.ge 
zur Erforschung der wirtschaftlichen Wechsellagen Aufschwung, Krise, 
Stockung. Herausgegeben von Arthur Spiethoff. 107 pp. Rink. 4.50. 

It is of particular interest for the writer to review this short but rich-in- 
content study as he had opportunity seven years ago to analyze the same 
problem in relation to American cycles. Arriving at certain conclusions con- 
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cerning the relationship between agricultural and business cycles in America, 
the writer suggested at that time that it would be advisable to continue the 
study on a world scale. Mr. Brandau undertook this task, following lines 
similar to those used in the writer’s study and extending his analysis to 
twelve countries, six of which are European and six on other continents, 
about equally divided into industrial and agricultural countries. As can be 
seen from the title of his study, Mr. Brandau limited his analysis to the 
forty prewar years. It seems reasonable that he eliminated the war and the 
postwar period from his analysis, as the war and the postwar inflations 
affected various countries in such different ways that it is practically im- 
possible to treat them together. 

Mr. Brandau constructed for each of the twelve countries the following 
indices: (a) crop production, (b) crop prices, (c) total value of crops, (d) 
industrial prices, and (e) purchasing power of crop products in terms of 
industrial products. For most of the countries these indices are based on five 
to eight principal crops, characteristic of the respective countries. Among 
these crops the cereals figure for practically every country, but there are 
also such crops as cotton, flax, sugar beet and cane, coffee, tea, vines, etc. 
From these indices for separate countries he builds world indices represent- 
ing the weighted averages of deviations of indices for separate countries 
from their respective trends, determined in the form of moving averages. 

Analyzing indices of crop production and of crop prices for twelve coun- 
tries, Mr. Brandau revealed the existence of cyclical fluctuations in these 
indices, the typical duration of which is very close to that of the business 
cycles established by Professor W. C. Mitchell from his study of the business 
annals in 17 countries. The frequency distribution of crop cycles by their 
duration, based on 104 observations, is surprisingly similar to that of 
Mitchell’s for the business cycles, showing a modal duration for the crop 
cycle of three years and the next to modal duration of four years. Because 
of the concentration of high and low points in the indices for separate coun- 
tries around certain years, the world index of crop production, as w^ell as 
the world index of crop prices, combined from the indices for separate coun- 
tries, also reveals well-pronounced cycles, although of somewhat longer 
duration. 

Mr. Brandau was rather disappointed by the fact that he could not dis- 
cover close relationships between the cycles in agricultural indices and the 
business cycles by individual countries, at least as close as those which 
were established by the present writer for the United States or by Professor 
S. A. Pervushin for Russia. But it was natural to expect this result, as most 
of the other countries depend more on the situation of the world market of 
agricultural products than on their domestic agriculture, which is usually not 
important enough to affect substantially the world situation. However, com- 
paring the world index of crop production (constructed as explained above) 
with the business fluctuations, he could discover a relationship: that busi- 
ness revivals usually occurred in the years (or around the years) of large 
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world crops^ and that recessions followed the small world crops. He noted 
that this relationship was closer during the earlier period of falling prices 
(from the 1870^8 to the middle of the 1890’s) than in the later period of rising 
prices. This last observation was made earlier by Professor Pervushin and 
was confirmed by the results of this writer^s study of American cycles. 

Establishing that the business cycles in large industrial countries are in 
fairly close relationship with the rythmical fluctuations of world crops, Mr. 
Brandau could not find such definite relationships between the business 
cycles and the total value of world crops or the purchasing power of agri- 
cultural products. In his opinion, it must be explained by the fact that these 
last depend on prices of agricultural products which are not direct functions 
of the natural agricultural rhythm but depend on many factors changing in 
time. He found that for the early period (1874-1896) there was a fairly close 
negative correlation between his world index of crop prices and the world 
index of crop production, while during the later period no such correlation 
existed. 

In the reviewer^s opinion it would be desirable to build the w'orld index of 
crop prices in a different way from that followed by Mr. Brandau. His world 
index of crop prices is an average of the indices of crop prices for individual 
countries, after elimination of their trends. He recognizes that such an index 
does not represent at all the movement of prices in the world market. In 
order to have a world index of crop prices more re])resentative of prices on 
world markets, it would be better to take prices of several important agri- 
cultural commodities on the leading world markets and to construct an in- 
dex based on them. This index could be compared with the world index of 
crop production constructed for the same leading world crop.s. Such a 
method would permit one to proceed further in the analysis of the import- 
ance of individual crops, such as wheat, or cotton, or sugar, in the business 
fluctuations. This w^ould complement Mr. Brandau's analysis by countries. 

Presenting a great deal of interesting factual data, Mr. Brandau does not 
go very far in their theoretical analy.sis. He points to multiple connections 
between the agricultural fluctuations and business cycles which are changing 
with time or even from one cycle to another, and for this reason he cautions 
against explanation of these relationships on the basis of any one rigid 
theory. This pluralistic point of view of the author may be regarded as 
correct. 

The writer has several differences wdth the author in the interpretation 
of some of the facts, but it is impossible to go into these discussions because 
of the lack of space. The value of the study is in the presentation of rich 
factual data and their careful interpretation. Appendix tables on 38 pages 
supply for each of the twelve countries data used in the computation of the 
indices and the charts illustrating these indices. These facilitate further in- 
dependent analysis of data by the reader. 

By this publication the author has substantially contributed to a better 
understanding of the complex relationship between agricultural and in- 
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dustrial cycles, which subject during the recent depression began to at- 
tract greater attention than ever before. The reviewer recommends, Mr. 
Brandau’s study to all interested in this problem. 

V. P. Timoshenko 

Stanford University 


Agricultural Prices^ by Frederick L. Thomsen. New York. McGraw-Hill 

Book Company, Inc. 1936. x, 471 pp. $4.00. 

As far back as 1920 many of the spokesmen for agriculture out in the states 
had already formed the habit of telling the professors of economics in the 
agricultural colleges that their vaunted law of supply and demand vras no 
longer true. What they meant to say had as much truth in it as most sweep- 
ing generalizations in economics. The difficulty was in their manner of say- 
ing it. They meant to declare that the assumption of free competition upon 
which economists were then wont to base their analysis of price determina- 
tion was no longer in keeping with the facts of economic life. But many 
teachers of economics insisted upon taking them literally and rising to the 
defense of the law of supply and demand. Professor Thomsen grew^ up as a 
teacher of economics in the College of Agriculture at the University of 
Missouri and no doubt felt called upon frequently to explain to agricultural 
leaders the heresy of their views. At least he seems to have developed a 
course in “agricultural prices,” and a textbook to accompany it, which are 
almost wholly in terms of the assumption of a largely free working of the 
forces of supply and demand. Four pages are the most that can be found in 
any one place devoted to competition, and these mostly declare its efficacy 
and almost all-sufficiency as an explanation of price movements. The price 
theory presented is wholly in terms of the supply and demand curves of 
free-competition economics — not a word of the theory of imperfect competi- 
tion. No doubt most of the teachers of courses in “prices” in agricultural 
colleges still find themselves sometimes confronted by the same heresies as 
was Professor Thomsen and will find this textbook falling in wdth present 
conceptions of their needs. But the day is nigh when this will no longer be 
so, and it is to be hoped that the author will find an opportunity presently to 
broaden his treatment in a new edition. 

Another outstanding feature of this textbook is its reliance in undue 
measure, in the reviewer's judgment, upon the procedures of “graphic mul- 
tiple correlation” as means of isolating the demand and supply curves of 
economic theory. The chapter on the technique of graphic correlation analy- 
sis is the best brief presentation of it now available; but in only one para- 
graph is mention made of the frequently overmastering difficulty of inter- 
correlation between independent variables; and not a word is said about 
non-additive relationships. 

Of course it may be said that these are complications beyond the reach of 
the undergraduates for which this textbook must mainly have been planned. 
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But for that matter so is this whole chapter on graphic correlation. This 
serves as an example of a considerable unevenness of the level of treatment 
of the various subjects covered in the book. Otherwise, the selection of 
material to be presented is commendable for the purpose in hand. The 
early chapters present a simple undergraduate theory of equilibrium price. 
Then follows two chapters on artificial price-raising measures, six not so 
simple mostly on methods of price analysis, and seven on prices of groups of 
farm commodities. These last chapters bring together in brief form the re- 
sults of most of the extant analyses of prices of individual farm products 

John D. Black 

Harvard University 


Volksvdrtschaftliche Theorie der offentlichen InvestUionen^ by Hans Richter- 
Altschaffer. Miinchen und Leipzig, Germany: Verlag von Duncker & 
Humblot. Eine Untersuchung fiber die theoretische Stellung der offent- 
lichen Investitionen in dcr Dynamik der modernen Verkehrswirtschaft. 
1036. iv, 155 pp. R.M. 5.80. 

This is a deductive justification of the policy of business stabilization by 
public works, touching only incidentally on fiscal questions and methods of 
administration. 

The book is up to date in the emphasis it places upon anticipations in 
determining the investments of entrepreneurs — whose functions are dis- 
tinguished sharply, as by Schumpeter, from those of routine business men. 
Examining in some detail the elements influencing these entrepreneurial 
decisions, the author concludes that such corrective reactions as are set up 
by depression (principally lowered costs) may be offset indefinitely by the 
reactions hostile to equilibrium (working principally through breakdown of 
confidence and credit). He emphasizes his belief that there is no automatic 
process turning depression into revival. The depression, like the boom, is 
cumulative and contrary to equilibrium; but whereas the boom is limited 
by the scarcity of production factors, the depression is limited only by the 
extinction of capitalistic production. This is not a new point of view; but 
the author gives it a clear and persuasive exposition. 

As is pointed out in a “Digression on Business Cycle Theor}^” such a view 
is incompatible with the concept of a “cycle” as a succession of stages each 
of w'hich evolves into the next. It vrould seem more akin to the early idea of 
catastrophic “crises,” except that here the catastrophe begins as a boom 
which evolves into the crisis and finally the depression, which lasts until some 
lucky combination of events gives rise to another boom. 

Since depressions do not cure themselves, the author views stabilization 
as a peculiarly public function. Public investment should be judged, ac- 
cordingly, by its conjunctural effects on private production and employ- 
ment, not by its profitability in the narrow sense. The objective is pump- 
priming rather than revenue. 
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The author enumerates in some detail the components of saving and 
investment, so defined that when saving is equal to (the price of new) in- 
vestment, the returns to producers of currently consumed goods are just 
equal to costs, including a sufficient profit to justify the continuance of 
production on the same scale. It is not made quite clear, however, whether 
the equality of saving and investment is to be considered a sufficient or 
merely a necessary condition of stability. 

When wages and prices are pursuing divergent trends, we are told that 
neither should be allowed to fall. In periods of increasing efficiency, the 
author favors stabilizing prices and letting wages rise; in periods of de- 
creasing efficiency, he would stabilize wages and let prices rise. 

Little that is new is found in the refutations of the orthodox arguments 
against public works. Nor has the author anything definite to offer as criteria 
of the business situation. He quotes with approval a list of indicators, such 
as prices, employment, idle capacity, inventories, and interest rates, but 
does not specify how these are to be combined. Nor does he suggest the 
compilation of any new measures of saving or investment. 

There are few figures in the book, aside from some interesting data on 
dwelling construction and public works in various countries and some esti- 
mates of investment in Germany. Worthy of note is the convenient summary 
(pp. 129-138) of the development of the idea and policy of public works, 
and the useful bibliography. In the elaborate analysis of the components of 
saving and investment which occupies more than half the book, the statisti- 
cally inclined economist will find many empty economic boxes and much 
stimulation to set about filling them. 

Edgar M. Hoover, Jr. 

University of Michigan 


Business Cycles and Forecasting ^ by Elmer C. Bratt. Chicago: Business 

Publications, Inc. 1937. xiii, 501 pp. $3.50. 

Although economists generally deny the possibility of overproduction, 
there has clearly been a surplus output of textbopks in most lines of eco- 
nomics and business. Business-cycle analysis does not share this embarrass- 
ment. On the contrary, the subject has lacked a general textbook appro- 
priate for an introductory course. 

Professor Bratt’s book is more general than the title suggests, owing to a 
liberal assignment of space to the broad question of economic change. The 
cylical focus of the subject matter, however, is kept continually in the fore- 
ground. The result is a textbook well suited to the needs of students who 
are embarking on the study of business cycles. Although there are almost 600 
pages of text, the treatment does not and cannot go deeply enough to meet 
all the requirements of advanced courses and retain the scope and balance 
required of an introductory offering. It may, however, serve reasonably well 



• Reviews 431 

in advanced work as a coordinator for selected readings. References and 
study questions at the end of each chapter are helpful for this purpose. 

An adequate treatment of business cycles must be partly theoretical, 
partly statistical. This book succeeds in getting a balanced mixture of both 
elements. The material is well planned, and the method of presentation is 
direct. Topical groupings are as follows: (1) nature and measurement of 
seasonal variation and of long-time trend, (2) statistical methods for 
measuring and analyzing the business cycle, (3) factors responsible for cycli- 
cal fluctuations in business, (4) theories of business cycles, (5) business- 
cycle history, including a lengthy discussion of the depression of the 1930's, 
(6) schemes proposed for artificial control of cyclical movements, (7) stabil- 
ization of business, (8) business barometers, (9) characteristic fluctuations 
of the business cycle, and (10) problems and methods of business forecasting. 
Two chapters are devoted to the “great” depression. There are 40 charts, 
most of them reproductions from other publications. Heterogeneity in the 
charts is avoided by careful selection and reproduction. This generous 
representation of charts from other published sources, however, has the 
disadvantage of including many time series in which data for recent dates 
are not shown. Redrafting of the.se charts, in part at least, to include up-to- 
date material would have been an appreciable improvement. 

In the main, Bmmess Cycles and Forecasting is not an essay in a particular 
business-cycle doctrine. It leans heavily on the side of skepticism of ability 
to do anything constructive to control business cycles. Professor Bratt’s 
point of view is best summarized in the statement (p. 319): “the cycle is a 
natural concomitant of the elastic recurrence of human functioning. It al- 
lows trial and error, and at the same time permits us to avoid the cumulative 
effect of errors,” Depressions are safety valves, preventing eventual ex- 
plosions. 

The only remedy given a hearty reception is facilitation of decline during 
the recession phase of the cycle. Professor Bratt prefers to take price subsi- 
dence and bankruptcy in one gulp. “Prolongation of depression by artificial 
intervention” is considered to be “the most prolific cause” of failures during 
depression. 

Suppose that there is a relationship between failures and artificial pro- 
longation of recession. Is the solution of the problem adequate? Is it rational 
to concentrate on hastening the patient through the disease after he has con- 
tracted it, without doing anything of consequence to prevent further con- 
tagion? Perhaps the medical profession is favored by easy access to pre- 
ventive measures. On the other hand, should business-cycle analysts aban- 
don all hope for preventive action? Whatever the degree of optimism, it is at 
least questionable procedure to consider the development of “unsound eco- 
nomic positions” as defensible “human functioning,” whereas the severity 
of depressions is attributed in large part to indefensible “artificial inter- 
vention” in the recession period. Unfortunately Professor Bratt takes a 
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strong position on this problem in his book which in other respects has the 
impartiality and scope desirable in an introductory treatise. 

Wilbert G. Fritz 

University of Pittsburgh 


Electric Power in Syria and Palestine, by Basim A. Paris. New York: Oxford 

University Press, Inc. (Agents). Printed at the American Press, Beirut. 

1936. American University of Beirut. Publications of the Faculty of Arts 

and Sciences. Social Science Series No. 9. xx, 367 pp. 8s. 6d. 

In his book (of 203 pages exclusive of appendices). Professor Fans traces 
the development of the electric industry in Palestine and in French Man- 
dated Syria since the War. He endeavours to point out its public duty and 
its economic opportunity as a force in the industrial rehabilitation of those 
areas, in the improvement of the standard of living of their inhabitants, and 
in the attainment of a modicum of independence through the harnessing of 
natural resources. Although his public will be predominantly local, those who 
are interested in the problems of load development under peculiarly trying 
circumstances, those who would know more of the economic potentialities 
of these Biblical lands, and those who seek further verification of the con- 
clusion that man seldom learns through vicarious experience will find much 
to interest them in Electric Power in Syria and Palestine. Those, however, 
who seek new light on the economics of electric utility operation, the de- 
termination of rates, or the analysis of costs, will be disappointed. Professor 
Faris demonstrates a profound knowledge neither of public utility eco- 
nomics nor of regulatory practice, and his analysis suffers unavoidably from 
the lack of important kinds of data and the inadequacies of many that were 
available. 

Perhaps because he wrote primarily for a local audience, the mere form of 
presentation may irk the American reader. There is a detailed itemization 
of physical plant, of capitalization, and of the rate structures of the six 
utilities more specifically analyzed. Some confusion is caused by local cur- 
rencies — more troublesome than foreign physical measures because they vary 
among themselves — which are seldom translated, either in table or text, into 
American equivalents. 

But more striking in a study which purports to be an analysis of relative 
operating efficiency and rates is the absence of cost data of any description 
and of load curves either for the companies or for the classes of customers 
served. Professor Faris seems impressed with the efficacy of promotional 
rates and the conception that rates determine costs in the electric industry 
to the exclusion of all qualifications (by implication) of this principle ad- 
mittedly true in general. His analysis of rate schedules, therefore, becomes 
no more than an editorial check upon their promotional character but even 
this is marred by a failure to consider very pertinent factors. The price and 
finance terms for electric appliances, the average money income by classes 
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and the percentage of this income spent upon substitutes for electricity, 
the incidence of an increase in domestic demand under the more pro- 
motional rates relative to the company’s peak — these data, if available, 
might establish some presumption for or against the efficiency of the 
promotional rate. Professor Paris preaches the gospel of lower rates but in 
the absence of supporting evidence he must rely on a comparison of average 
bills, average unit costs, and average customers for the United States as a 
whole, by major divisions, and for the Springfield Electric Company (Mass.), 
the Hartford Electric Light Company (Conn.), and for St. Catherines, 
Ontario, in particular. It need not be pointed out specifically why such a 
comparison is worthless to prove anything about the fairness or the busi- 
ness acumen displayed in electric rates in Syria and Palestine. 

By implication the reader gathers that cost and load data are unavailable 
for the companies studied, and explicitly it is pointed out that income and 
financial information are inadequate for most. It is the more difficult to un- 
derstand Professor Paris’ conclusion that "... in both Palestine and 
Prench Mandated Syria the proper mechanism is provided in theory for 
effective regulation, and there should be no fear of unfair practices by pub- 
lic utility companies” (p. 222). Because the two companies in Palestine have 
good public relations and, with falling rates, have proved successful financi- 
ally while those in Syria have suffered by comparison, it is not obvious, with- 
out far more evidence than Profe.s.sor Paris marshalls, that regulation in the 
first instance “has shown very satisfactory results” (p. 228) but has failed 
in the second (p. 229). 

Professor Paris demonstrates considerable ingenuity in estimating po- 
tential load from very sketchy data, but his survey of water power resources 
would be more meaningful if one w'ere given some conception of the cost of 
harnessing and transmitting this energy to the load in comparison with the 
co.st of steam or oil generation in this section of the world. 

Lest the reader misinterpret the object of these criticisms, it should be 
emphasized that Professor Paris has done a very careful and painstaking 
job w ith very inadequate data. These reservations would not be stressed if, 
in his analysis and in his conclusions, he had shown a keener appreciation of 
their existence and their significance. 

Melvin G. de Chazeau 

University of Virginia 


Determination of Confusion in Trade-Mark Conflict Cases, by Neil H. Bor- 
den. Boston, Massachusetts: Harvard University, Graduate School of 
Business Administration Bureau of Business Research. George F. Baker 
Foundation. Volume XXIII, Number 8. December, 1936. Business Re- 
search Studies Number 16. vi, 34 pp. $1.00. 

Following a careful historical review of psychological studies of trade- 
mark confusion among consumers and of litigation based upon charges of 
trade-mark infringement. Professor Borden presents the recognition and 
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recall tests used in the John B. Stetson Co. v. Stephen L. Stetson Co. case. 
From experience with application of these tests the author concludes that 
valuable evidence for judging the likelihood that consumers confuse trade- 
marks may be derived through this procedure and that courts would facili- 
tate decisions by admitting such evidence. 

The author recognizes the limitations of his samples of men tested and 
claims that the results should be accepted only as a general indication. As in 
Business Research Studies, No. 12, by T. H. Brown, Professor Borden 
applies simple probability formulae with careful, concise statements of pro- 
cedures and of limitations that should prove of practical value to students 
of sampling. 

John H. Cover 

The University of Chicago 


Population Distribution in Colonial Americay by Stella H. Sutherland. New 

York: Columbia University Press. 1936. xxxii, 353 pp. S4.00. 

Miss Sutherland’s book contai thirty-hve tables, three useful and 
original population maps, and a rather extensive bibliography (xvii-xxxii). 
She has divided the subject by geographical divisions, as follows: “New Eng- 
land,” “New York,” “New Jersey,” “Pennsylvania and Delaware,” “Vir- 
ginia and Maryland,” “North Carolina,” “South Carolina,” and “Georgia.” 
The textual materials, in nature, are historical (economic and social) and 
political geography; they are interwoven and illustrated with population 
data into a pleasing, readable, informative, unitive but chronological story. 
The bibliography, which is arranged in alphabetical order, is not a critical 
one, but in the introduction to the story there is an explanation of the diflS- 
culties which beset the researcher in this field of population movements. 
The appendix is a series of tables listing the important imports and exports 
to and from the colonial ports of America under the English commissioners 
(Jan. 6, 1771-Jan. 5, 1772). The statistical tables at the end of the chapters 
and in footnotes showing the white and black population of towns, com- 
munities, and counties in the different colonies are of particular value, since 
there was no census taken by some of the colonies and the census of 1790 is 
inadequate for our present-day needs. Lists of kind and quantity of taxables 
are included. Data based on estimates are so indicated. The author’s sources 
were limited according to records varying in quantity from colony to colony, 
a fact which is pointed out, and naturally the conclusions must be con- 
sidered more or less valuable depending upon the quality and amount of in- 
formation available. A tremendous amount of time and energy must have 
been spent on old newspapers, tax lists, pamphlets, and other sources, in 
gathering the information which is crowded into this volume. The student 
of population movements in America as well as the authority on the subject 
will find it a handbook of ready reference, and the historian may welcome it 
for its interesting light on frontier history and the methods used in founding 
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new communities. The author’s style is lucid; her conclusions are carefully 
drawn. A characteristic conclusion is one on the population density of New 
England about the end of the colonial period, and after a presentation of 
data: “Generally speaking, density appears upon the map in direct propor- 
tion to natural resources and to accessibility by water. Thus, all other things 
being equal the best agricultural regions attracted the early settlers, the 
river valleys being particularly desirable because of the ease with which 
they could be reached” (p. 37). Again, on New Jersey: “The idea of a town 
was always present in the New England mind, but of all the New Jersey 
communities, only one, Perth Amboy, seems to have been laid out with the 
prayer that it might one day become a city” (p. 118); and, finally, “the 
history of colonial America is the story of land” (p. 272). 

William E. Smith 

Miami University 


Expenses and Profits of Limited Price Variety Chains in 1935, by Stanley F. 
Teele. Boston, Massachusetts: Harvard University. Publication of the 
Graduate School of Business Administration. Bureau of Business Re- 
search, Bulletin Number 103. Volume XXIII, Number 7. October, 1936. 
vi, 30 pp. $1.00. 

This is the sixth of a series of annual studies of the operating figures of 
limited price variety chains which began in 1929 and has continued since 
that time with the exception of the year 1930. The current report covers 
thirty chain systems operating a total of 4,974 stores selling a net volume 
amounting in 1935 to $742,112,383. The Harvard Bureau of Busine.^s Re- 
search, wdiich is responsible for the study, estimates that the reporting firms 
did approximately 90 per cent of the total business of this type which was 
done in the United States during that year. The 1935 Census of Distribution 
reported a total of 5,658 stores engaged in the variety trade. Their total 
sales w'ere $709,000,000. The discrepancy between the figures of the Bureau 
and of the Census may probably be explained on the ba.sis of differences in 
classification. 

In presenting its information, the Bureau relies upon two types of aver- 
ages, the “aggregate, which is obtained by dividing the total dollars reported 
by firms for a particular item, say salaries and wages, by the total dollar 
sales of the same firms,” and the median. This procedure is in accordance 
with its usual practice in its cost reports. 

The present study shows a general summary of operating results for 1935, 
indicating that (a) the gross margin for this year is somewhat lower than for 
those immediately preceding; (b) the slight rise in expenses during the year 
was more than offset by the increase in sales so as to cause a slight decline 
in expense percentages; (c) those firms operating with a 25-cent limit en- 
joyed the highest profit rates; (d) the larger chains achieved a rate of net 
profit considerably in excess of that of the smaller systems, reversing the 
previous tendency in this respect. 
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The bulletin contains a new feature in the form of a study of the tax 
burden borne by this type of chain system. For the firms reporting, it 
amounted to 1.73 per cent of sales. 

The report includes a study of the year-to-year trends of the several 
categories of operating statistics, a discussion of the effects on operating 
results of differences in price limitations on articles sold, a study of the effect 
upon such results ^which is exercised by (a) the volume of net sales per firm 
and (b) the number of stores per firm, the influence of the average sales per 
store, and the size of the city in which the store is located. 

A section is devoted to a discussion of the relationship between so-called 
"store expenses” and "overhead costs.” Another valuable chapter of the 
bulletin compares the operating data of each of several classes of chain sys- 
tems grouped on the basis of number of stores conducted by each with the 
average figures for the three firms in each group having the highest rates of 
net profit. This information should be most useful to concerns other than the 
three highest in each class. 

This study was made in cooperation with the Limited Price Variety 
Stores Association. It maintains the high quality of workmanship which has 
been set by the Bureau in preparing and presenting operating information 
concerning this and other types of retail establishments. 

R. S. Alexander 

Columbia University 


Federal Support for Public Education^ made under the direction of Paul R. 
Mort. New York: Bureau of Publications, Teachers College, Columbia 
University. 1936. xvi, 334 pp. $3,70. 

A Measure of Taxpaying Ability of Local School Administrative VnitSy by 
Francis G. Cornell. New York: Bureau of Publications, Teachers College, 
Columbia University. 1936. viii, 114 pp. $1.60. 

Professor Mort and his associates (Dr. Cornell, Professors Harry, Lawler, 
and Newcomer, and Commissioner Simpson) present in the first-mentioned 
book not only a program for Federal aid to education but also a formula for 
the distribution of such aid among the states. The minimum program pro- 
posed by Professor Mort calls for a distribution by the Federal Government 
of $300,000,000 annually. Each state is to receive from $6 to $12 per weighted 
pupil. The weighted pupil is a unit in which a high school pupil is considered 
as 1.7 of an elementary school pupil, and an adjustment is made to sparsity 
of population (necessitating substantial outlays for transportation) and to 
increased costs of living in urban places of different sizes. By computing the 
number of such weighted pupils in each state an index of the educational 
needs of the states is obtained. 

The object of the minimum program is to guarantee to each state a school 
expenditure of at least $15 per weighted pupil and to equalize the state and 
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local contributions towards the support of this program in such a way that 
in no state would such contributions be in excess of the state’s relative tax- 
paying ability. It appears that some states are now spending as little as 
$12 per weighted pupil, and in schools for colored children even less, and that 
even at that they are straining their resources, whereas other states are 
spending $60 per weighted pupil, without any difficulty. The proposed 
Federal aid would result not only in an increase in school expenditures in 
some states but, in some of them, also in a reduction in the amounts of 
money raised in them for school purposes. A maximum program of Federal 
aid would tend to guarantee to each state a school expenditure of $60 per 
weighted pupil and to equalize the state and local contributions on the basis 
of the relative abilities of the states to contribute toward such a program. 

The bulk of the book is concerned with the construction of an index of the 
relative abilities of the states to raise money for school purposes under a 
national program. This index of ability is constructed on the basis of ten 
factors which are seemingly related to wealth and for which figures by states 
are available. These factors are: the amounts of income reported for Federal 
income tax purposes (the aggregates of the larger incomes being considered 
separately from the aggregates of incomes of medium size), postal receipts, 
value added by manufacture, retail .sales, farm cash incomes, capital stock 
of domestic corporations, motor vehicle registration, and population (total 
and urban). In the case of each one of these factors the figures by states are 
expressed as percentums of the national total. Thus ten series of relatives 
are obtained, showing for each state its proportion of the particular total. 
Next, these series are weighted in the light of their correlation to (or devia- 
tion from) another index of ability. This other index is prepared on the basis 
of estimates of the relative amounts of revenue which six selected taxes 
would, together, produce in each state if levied at the same rate in all states. 
The.se taxes are: personal income, corporation income, real estate, corpora- 
tion organization, stock transfer, and severance taxes. Here, too, the 
amounts for each state are expressed as percentages of a national total. By 
adding for each state some of the weighted proportions and subtracting from 
the result others, a single or combined index is finally obtained in which the 
ability of each state is expressed as a percentum of the ability of all of the 
states. 

The factors selected for this index seem to be pertinent. But the statistical 
data available for them are not uniformly complete and reliable. The 
accuracy of the method of w eighting the several series is open to questioning, 
for the weighting is based on the degree of correlation of the series involved 
to an index of ability which is prepared from incomplete data and cannot be 
considered altogether reliable. The fact tliat the particular series happens to 
bear a close correlation to that index is not necessarily a guarantee of its 
correctness. Also, it is not at all clear w'hy, in the computation of the com- 
bined index, motor vehicle registration is considered as a negative index of 
wealth, substractable from the total. 
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The second book, by Dr. Cornell, is really a supplement to Professor 
Mort’s volume. It is concerned with the problem of measuring the financial 
abilities of local school districts, as a basis for the distribution among them 
of state school aid under a state equalization program. The author assumes 
that the best criterion of ability in the case is the true value of taxable real 
estate contained in each district, inasmuch as the bulk of the local revenues 
is derived from the property tax. Since it is impossible to obtain reliable 
figures of the true value of real estate from the figures of the assessed value, 
the author attempts to construct such an index from figures which are sup- 
posed to bear a close relation to property values. These are: population, re- 
tail sales, motor vehicle registration, number of income tax returns, volume 
of agricultural, manufacturing and mining output, postal receipts, etc. He 
expresses these figures in terms of percentages of the state total, thus getting 
for each school district the percentum ratios of its population, retail sales, 
motor vehicle registration, etc., to the state population, state retail sales, 
state motor vehicle registration, etc. To each series he gives a certain weight 
or coefficient of correctness. Next he combines these weighted or corrected 
indices in a single index, in which the ability of each district is expressed 
as a percentum of the aggregate ability of all districts in the state. The 
author believes that the index thus evolved is reliable and can be used as a 
basis for apportionment not only of school funds but also of other state aid. 

The two books, taken together, constitute a valuable contribution to the 
development of scientific techniques of measurement of state and local 
financial abilities and deserve careful study by ail students of this challenging 
problem. Obviously, these techniques, even if correctly conceived, require 
for their successful utilization complete and reliable statistical data. The 
data now available are unfortunately incomplete and, often, unreliable. It 
is hoped that this gap will be corrected in the future. 

Paul Studenski 

New York University 
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THE COUNTING OF FARMS IN 
THE UNITED STATES 

By John D. Black and R. H. Allen 
Harvard University 

A CENSUS undertaking as simple as counting the farms in a country 
serves to illustrate several important aspects of the assembling 
and use of statistics in their relation to public administration. First as 
to the significance of such a count: the simple numbers of farms, taken 
at their face value, as given in the first column of the table following, 
indicate that the agriculture of the United States expanded until 1920, 
although slowly toward the end, then contracted to 1930, and has 
since started on a new period of expansion. The second column shows 
that the average size of these farms, measured in acreage, declined in 
1920-25, increased strikingly in 1925-30, and decreased again in 1930- 
35. But the average size of farms, we shall shortly discover, is affected 
by the completeness of the enumeration. Counting the number of 
rented farms involves classif;y’ing all farms as they are counted. The 
numbers of these appear to have increased slowly and evenly from 1910 
to 1925 and then more rapidly. The percentages of number of farms 
rented, on the other hand, increased rapidly from 1925 to 1930, but 
not at all afterward. 

TABLE 1 

CENSUS DATA OF FAUMS IN THE UNITED STATES. 1880 TO 1935 



Number of j 

faniiN 1 

Acren of land 
per farm 

Number of 
rented farine 

Pereentase of 
farms rented 

1880 

4,009,000 

1.34 

136 

1,025.000 

25.6 

1890 

4.,165.0(K) 

1.295,000 

28.4 

1900 

5,737,000 

146 

2.025.000 

35.3 

1910 

6,352,000 

138 

2.355,000 

37.0 

1920 

6.448.000 

148 

2.455,000 

38.1 

1025 

6,.372,0tK) 

145 

2.463.000 

38 6 

1930 

6.289,000 

157 

2,664.000 

42.4 

193.1 

6.812.000 

155 

2.865.000 

42.1 


If we were to examine these same data by states, we would find sig- 
nificant departures from these averages. Thus in the New England 
states the numbers of farms began to decline before 1800; but in the 
Mountain states they reached a new high point in 1935. In the Great 
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Plains states the size of farms apparently kept increaang until 1920, 
and in some of these states even until 1930 or 1935. The tenancy ratio 
remained stable from 1930 to 1935 because of a decline in the South 
that offset a larger increase in the North and West. 

These are all significant measures of social change. They produce 
the sorts of data upon which agricultural programs and agricultural 
legislation are based. All of them are in fact used in the recent report 
to the President recommending farm tenancy legislation. Still more 
important, once such legislation is enacted, the administrators of it 
rely upon these data for numerous details of organization plans, pro- 
rations by areas, and the like. The trend of public policy surely points 
strongly toward more rather than fewer of such uses. 

Now as to the statistical problem involved in counting farms: Surely 
it is harmless enough in appearance. But it has been solved satis- 
factorily by few if any census organizations. Fifteen years ago the 
senior writer gave up trying to make some valuable international com- 
parisons of agriculture because the counting of farms followed so 
varied a procedure in different countries. Later study revealed that 
some countries make little attempt to distinguish farms as such. In 
Switzerland, the unit of enumeration is the “enterprise,” and an effort 
is made to classify all enterprises according to whether agricultural, 
industrial, or the like. Agricultural holdings of less than 25 acres are 
classified as agricultural if crops are grown or livestock kept “for 
business purposes.” Those above 25 acres are agricultural even if the 
products from them arc all used by the family.* Forestry and agri- 
culture are not separated. In the 1930 Rumanian census, the unit is 
the holding of land under one operation, irrespective of acreage, type 
of land-use, or location.* Greece made its first attempt to count farms 
in 1925, the term not hitherto having been used. No area limit was 
imposed.* 

The reasons for the difficulties are apparent from conditions in these 
three countries. In Switzerland, a considerable proportion of the 
families combine farming with other activities. This same condition 
largely prevails in parts of Rumania and Greece. In Rumania, es- 
pecially, a sizable fraction of the rural families have obtained a large 
part of their livelihood by working on large landed estates; but most 
of these families have patches of land ranging from a few square rods 
to a few acres upon which they produce part of their sustenance. 

> Bwitserland: Quide to OjfieuU JStatittic* of Food SupjAy and Population. Part II. J. D. 

Black and Frita Bachman. Publiahcd in Bibliography 35 of the Bureau of Agricultural Economics, 
United States Department of Agriculture. 

* Similar publication for Rumania. Bibliography 49. Part II. J. D. Black and Constantin Ladas. 

' Bibliography 39 in the same series. Part II. J. D. Black and Constantin Ladas. 
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That the conditions complicating the counting of farms in the 
United States differ from those described only in kind and degree is 
illustrated by Dr. David Rozman’s study of part-time farming in a 
township in Massachusetts located in the outskirts of Worcester, in 
the course of which he obtained a report of garden, crop and livestock 
production for each family. He concluded that if the United States 
Census definition of a farm had been rigorously applied, twice as many 
“farms” would have been counted as the enumerator of the township 
finally reported in the preceding census (1926).* Inquiry revealed, 
moreover, that the enumerator had been sent back twice before he 
obtained as full a count as he reported. Apparently on his first trip 
around he had reported as farms only those commonly so recognized 
in the community. Evidence presented following suggests that the 
situation discovered by Dr. Rozman repeats itself in greater or less 
degree in most of the industrial Northeast and around urban centers 
elsewhere. 

In the Southern states, the enumeration is further complicated by 
the counting as separate farms of small tracts of land cultivated for a 
share of the harvest by crojiiiers, who an* technically farmers for census 
purposes, but still laborers in the community mind. The part-time 
farming group in the South includes many who work as laborers on 
larger farms while operating a little land by themselves, in some cases 
only as croppers. 

The United States Bureau of the Census has made a vigorous effort 
to deal with this problem. Before taking the 1930 cen.sus, it discussed 
the subject freely with federal officials using agricultural census data, 
and held conferences in which state workers and others participated. 
Two somewhat divergent opinions developed, one to the effect that 
the definition of a farm should be restricted to include only establish- 
ments commonly recognized as farms in the communities, and the 
other that the same definition be continued but more rigorously ap- 
plied. Those interested in counting the farm population, begun in 
1925, held the first opinion. Otherwise they would be confronted by the 
dilemma of having many heads of rural households reported as ha\'ing 
outside occupations — perhaps factory work, carpentering, mail carry- 
ing — while also technically the operators of “part-time” farms. An- 
other group wanted rural households with outside occupational sources 
of income removed from the farm totals because including them re- 
duced average farm incomes unless outside income could also be 
enumerated. The procedure adopted was the compromise of keeping 

* Unpubliahed information obtained in eonneotion with his study ParMttne Farmino in Afossa- 
Massaohusetts State Experiment Station Bulletin 266. 
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the same definition for the count of farms, but defining a farm for 
population purposes to include the clause, in italics, “and which is 
also locally regarded as a farm.”* Inasmuch as the same enumerators 
filled in both farm and population schedules, the result was disastrous. 
As we shall see later, some enumerators followed one definition, some 
the other, and apparently many of them some uncertain combination 
of the two. 

It is best to describe this episode as another mishap resulting from 
the attempt to introduce a count of farm population into the census 
system. Almost any important innovation of this kind is likely to 
produce similar disruptions. There had been a mishap when the first 
attempt was made in 1925, but it had mainly affected the population 
enumeration.* 

The real origin of the difficulty lies in the taking of the first quin- 
quennial census of agriculture in 1925 with no general occupational 
census to go with it. This, we shall see later, had introduced some im- 
portant abnormalities into the count of farms in that year, and also 
had produced a peculiar reporting of farm population which the census 
officials were trying to correct in 1930. 

As a guide to later enumerations, the census officials also agreed to 
the further compromise of using in 1930 two supplementary schedules 
covering agricultural production less than that normally required as 
minimum for a farm. One supplementary schedule, which placed the 
lower limit at two or more cattle or three or more hogs or the equiva- 
lent of these, was used in nearly all counties; and the other, with one 
or more cattle or hogs or the equivalent as the lower limit, was used 
in 324 sample counties. The data obtained were too incomplete and 
erratic to be published. Moreover, the adding of these schedules con- 
fused the enumerators and considerably affected the regular count 
of farms. 

After much discussion and prompting from government and other 
users of agricultural census data, the Bureau of the Census in taking 
the 1935 census tried out the plan of asking the enumerators to report 
a farm schedule for every establishment having any appreciable agri- 
cultural output, leaving to the central staff the job of clasrifying these 
as farm or non-farm. Partly as a result of this change in census pro- 
cedure, but also in part because of actual changes in agriculture, the 
1935 census reported a half million more farms than that of 1930; and 

* InHructifm9 to BnumeratorM — Population and Aprieulturf^ Fifteenth Censiw of the United States* 
p. 2A. 

* The undereountina of farm population in 1925 had oaused the Department of Agrieulture to over- 
estimate the migration from farms to cities in the decade of the *20's. 
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the increases mostly appeared in the areas where part-time farming is 
prevalent. The 1935 farm population count was in general increased 
by the inclusion of the families on the farms brought in for the first 
time by the new procedures; and also affected in other ways not so 
clearly apparent. The writers have not dealt with this phase of the 
subject in the pages following. They are expecting it to be treated in 
a forthcoming report of the National Resources Committee. The 
principal objective of this article is to review the efforts of the Federal 
Census to obtain a better count of farms, especially in recent decades, 
and to analyze the effects of changes introduced, as a basis for planning 
the 1940 census. 

DEFINITION OF “paRM” 

In terms of area, 3 acres or more of land under one management 
upon which agricultural operations are conducted has been the ac- 
cepted census minimum for a farm in the United States since 1870, 
except in the count of 1900 when no lower limit of any kind was speci- 
fied except that market gardens and the like must employ the time of 
at least one man. The censuses before 1900 also accepted places of less 
than 3 acres as farms if they had $500 worth of products. Since 1910, 
this figure has been $250. 

Dropping the minimum specifications in 1900 increased the count 
somewhat. Thus 41,000 farms under 3 acres were reported in 1900, of 
which 29,000 had less than $250 worth of production; and imposing 
the $250 limit in 1910 caused only 18,000 farms under 3 acres to be 
reported. 

The deficiencies in this definition that have become apparent are 
a.s follows: 

(a) It docs not agree with local ideas of a farm in that it includes 
not only smaller establishments, but also many wdiieh are largely 
dependent upon other sources of income. The related diflSculty with 
croppers and laborers in the South has already been stated. Under 
these circumstances, local enumerators cannot generally be expected 
to report according to instructions. 

(b) The definition itself imposes no real production requirement 
upon a farm of 3 acres or over. Large numbers of these have very 
little agriculture upon them, consisting mostly of uncultivated land. 
This of course confuses the enumerators. The census officials prob- 
ably eliminate some of these in the editing process but have never 
published a statement on this point that might serve as a guide to 
users of the census data. 

(c) Stating the minimum in dollars does not allow for changing 
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values of farm products, such as occurred from 1919 to 1924, and 
from 1929 to 1934. The evidence clearly suggests that the number 
of small farms reported has been affected by this. 

The proposal to meet these difficulties by asking enumerators to 
report only what are locally regarded as farms has not been acceptable 
to users of census data. They fear that the count thus obtained will 
vary with local ideas as to what constitutes a farm, and from one 
census to another with changing enumerators, so that they will never 
know what really is counted as a farm. Those who have followed the 
subject closely are generally of the opinion that the enumerators should 
be instructed to report all agricultural production on any place, letting 
the central staff do the classifying in the office. They hope that other 
types of classification besides mere size in acres can be developed, the 
"part-time” grouping made in 1935 furnisliing an example of such a 
classification. They would like the census reports to indicate clearly 
the limits of the classes, as did the type-of-f arming reports of the 1930 
census. What they want, therefore, is continuation along lines de- 
veloped in the 1930 and especially the 1935 census. They particularly 
want no abandonment of the procedure started in 1935 of having the 
enumerators report all possible farms, even though, os will appear 
later, it did not achieve its full intent at the first attempt. 

counting of fakmers 

Any counting of farms is also likely to be confused by an attempt to 
count the number of “farmers” at the same time, as in all the regular 
decennial censuses. To be counted as a farmer in the occupation part 
of the census, a man needs to have farming as his principal source of 
income; but many heads of households living on farms earn more as 
factory workers, miners, roadworkers, carpenters, mail carriers, and 
the like, than from their farming activities. Table II shows that in the 
earlier censuses, more farmers were reported than farms, due mainly 
to certain difficulties over farms operated by tenants and croppers 
in the South, and over ranches upon the public domain in the West. 
An attempt was made in 1900 to identify farm and occupation returns, 
thus to have a farm for each farmer; and tliis practice has been con- 
tinued since. But this does not entirely solve the problem for the 
enumerators. They tend to report farming as the occupation of the 
head of the household on every place for which they take a farm 
schedule; or conversely, take a farm schedule only for those house- 
holds which report farming as the principal source of income. This 
cannot fail to distort the count for both. Apparently in 1930, the 
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enumerators more commonly chose the second of these alternatives. 
The 1936 procedure went a good way toward meeting this difficulty; 
but not far enough, it will presently appear. There should be a greater 
excess of farms over farmers than has appeared in any census to date. 

TABLE II 

census count of farms and farmers,* U.VITED states, 1880 TO 1930 



Farms 

f'armera 

1880 

4,009,000 

4,327,000 

1890 

4,566,000 

5,427,000 

1900 

6,737.000 

5,6.37,000 

1910 

6.362,000 

6,199,000 

1920 

6,448,000 

6,387,000 

1930 

6.289,000 

6.012.000 


* Includes in 1920. Farmers, general farms, dairy farmers, stock raisers, florists, fruit growers, 
gardeners, landscape gardeners, nurserymen, apiarista, and poultry raisers; and the nearest equivalent 
of these classes in other census years. In 1910 and 1920, turpentine farmers could not be separated from 
•farmers," and in 1910 "poultry yard laborers" from "poultry raisers." Similar minor difficulties w’ere 
encountered in other years. 

PECULIAHITIES OF THE QUINQUENNIAL CENSUS 

Although the complications of simultaneous counting of farms and 
farmers do not arise when an independent farm census is taken, as was 
the case in 1925 and 1935, certain advantages of such counting arc also 
lost. Thus, not having at such times to locate farms under 3 acres to 
obtain population data for them, the enumerators fail to find large 
numbers of them. The census of 1930 reported 38,263 such farms com- 
pared with 15,151 in 1925 and 35,558 in 1935. The instruction to 
enumerators in 1935 to bring in all farms apparently was partly 
effective with this group of farms. It brought in nearly as many as 
the 1930 census; but the 1930 census was very incomplete for all small 
size groups. 

The next two size groups, 3 to 9 acres and 10 to 19 acres, were no 
doubt also affected in 1925 by this same tendency toward being over- 
looked, but in less degree. Actually more farms were reported in these 
groups in 1925 than in 1930 in a majority of the geographic divisions, 
including all the divisions with a significant amount of part-time farm- 
ing in them, and scattering states or groups of counties of the same 
description elsewdiere. The reason for this is that in the regular de- 
cennial censuses, large numbers of these are omitted from the farm 
count as soon as the enumerators discover that the head of the house- 
hold has a regular job or occupation off the farm.’ This tendency ap- 
parently more than offsets the tendency in quinquennial censuses not 
to locate small farms in all size groups except that of under three acres. 

’ The 1920 count waa lower than the 1925 for the 3- to 19>aore groups in all geographic diviatona. 
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Hence neither type of census represents a complete enumeration. The 
count of farms in the 20- to 49-acre size groups in 1930 indicates the 
same tsrpe of omissions, though in lesser degree in six of the nine geo- 
graphic divisions. Careful comparisons of 1925, 1930 and 1935 totals 
by «ze groups and by geographic divisions indicate that as many as 
300,000 farms may have been omitted in 1930 which were included 
in one of the other two years. 

Such an estimate, however, can have no secure basis as long as de- 
rived from the census data themselves because of the changes in census 
procedure.* Part of the increase in numbers reported by the census 
in 1930-35 no doubt reflects an actual increase in part-time farming 
and resumption of subsistence farming in this period. Probably there 
was a fairly steady increase of part-time farming during most of the 
period from 1925 to 1935, a continuation of a movement well started 
before 1925. Such evidence as we have indicates no acceleration of the 
movement in the depression of the '30’s.* The 1930 census reported 
too little of the movement; and the 1935 census, while reporting more 
of a change since 1930 than occurred, nevertheless failed to inventory 
the full absolute amount of part-time farming, not only because of the 
omission of farms under 3 acres already noted, but also because of re- 
maining incompleteness of count even in 1935, to be discussed pres- 
ently. 

The 1925 census was peculiar in omitting many of the larger farms. 
In Table III, it will be noted that six of the geographic divisions re- 
ported increases in 1930 in farms of 175 acres or more as compared 
with decreases in 1925. The remaining three divisions reported much 
smaller decreases than during the preceding period. State censuses 
taken in 1925, especially the excellent state census of Iowa agriculture, 
indicate that these sizable decreases in numbers of large farms did not 
generally occur. The table only roughly reveals this census phenom- 
enon. The size groups most clearly affected by it vary by divisions. 

* The extreme range of possible estimates la from 180,000 to 480,000. 

* Significant evidence that no acceleration occurred lies in the fact that the 1935 eenaus reported 
only 572,000 farm operators as engaged in non-agrioultural work off the farm for 150 day|| or more, as 
compared with 540,000 in 1030. The 1935 figure is only 8.3 per cent of the number of farms in that 
year, as compared with a corresponding 8.5 per cent in 1930. No significant differences in changes by 
geographic divisions appear: the New England states were highest in both years, 20.7 and 19.0 per cent 
respectively; the West North Centra] states lowest, 5.1 and 5.0 per cent respectively. These data are 
subject to the limitations imposed by the omissions already discussed, but since these omissions were 
most serious in 1930 the effect is to overstate the increase in outside emfdoyment. Predessor T. O . Davis 
has even concluded that the movement was retarded in 1930-33 because of a shortage of resourees al 
would-be part-time farmers — * . . . this increase in part-time farming occurred more rapidly between 
1920 and 1930 than it did after 1930. After 1930, the movement toward part-time farming was retarded 
by the economic depression.* (Typsa of Farming and Typ&^f-farming Areat «a ConnaeHeut; 8tone 
Agricultural Experiment Station Bulletin 213, p. 29.) Recent studies in Southern territory have re* 
vealed a strong movement toward part-time farming, particularly since 1980. 
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In Iowa and Kansas, for example, the groups above 260 acres show it 
most strikingly.^® Omission of these larger farms in 1925 so seriously 
disturbed the totals for acreage and output of many farm products 
that the Division of Crop and Livestock Estimates had diflSciilty in 
using them as bases from which to compute year-to-year estimates of 
change. The table suggests that this difficulty was overcome in the 
1935 census. 

TABLE 111 

PERCENTAGE CHANGE IN NUMBER OF FARMS, 175 ACRES AND OVER. 

REPORTED BY THE LAST FOUR CENSUSES. BY 
GEOGRAPHIC DIVISIONS 



1920 to 1925 

1925 to 1930 

1930 to 193ft 

New England 

Middle Atlantic 


-1.6 

3.0 


2.2 

2.6 

E. N. Central 


7.2 

2 8 

W. N. Central 


6.4 

4.2 

South Atlantic 


-3.3 

16.7 

E. 8. Central 


-1.3 

11.0 

W. 8. Central 


16.2 

9.8 

Mountain 


1.6 

4.6 

Paoifio 

HHBDiHIlii 

0.6 

1.4 


METHODS OF ANALYSIS 

Exactly how incomplete the 1930 enumeration of farms was, and 
how much of the increase of a half million farms reported in 1935 was 
due to correcting for this, how much to the use of now methods that 
counted more places as farms than ever before, and how much to an 
actual increase in part-time or subsistence farms, or resumption of 
activities upon essentially subsistence farms, cannot be determined 
with a finality that will confound all those who may have reason to 
disbelieve. Nothing short of carefully controlled surveys made soon 
after the census enumerations would suffice for such a purpose. Several 
types of analyses can be made, however, which will convince almost 
anyone doing the actual job of analysis that somewhat the larger por- 
tion of the increase was due to the first two influences. 

One of these types of analysis is a comparison of changes between 
census pc^riods by size groups for separate states. The consistency of 
these reported changes with the circumstances and explanations stated 
above leaves little room for reasonable doubt. The writers respectfully 
ask any doubting person to turn to the size group data for his state 

>♦ The most pleuiiihle expUnstton thue far auggeeted for the relatively full counting of amall farms 
in 192ft, and relatively incomplete counting of larger farms, is as follows; The enumerators in 1925 were 
paid on a per-farm basts. They could make the best money where farms w'ere small and close together; 
but were inclined to omit doubtiul places for which pay might be refin^. They could not make wages 
trsring to canvass large farms or thinly settled areas. By contrast, the 1930 enumerators secured their 
best pay from listing people for the population count. I'hc agricultural schedule w'ss long and the pay 
low in proportion to time involved. Hence, it was easy to list population and let the agricultural schedule 
go in all anywise doubtful eases. 
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for 1920, 1925, 1930 and 1935 and relate the changes he observes to the 
circumstances here related connected with the taking of these censuses; 
and then do the same for several states in other parts of the country. 
Another method of analysis is to compare by counties the changes in 
number of farms between censuses, and then relate these to changes 
in numbers by size groups. Most convincing of all, is to record on a 
map by townships the number of farms reported in each of the censuses 
since 1925, if the data have been obtained that far back. Those since 
1930 will be highly informative. 

The writers have not been able to perform these analyses for the 
whole United States. The first type of analysis was used for a majority 
of the states; the second for ten selected states; and the last for selected 
towns in New England. Space does not permit including the detailed 
results of these analyses. Only a few samples and summaries can be 
presented. In choosing New England for the more detailed analysis, 
the writers were aware that they would find there in pronounced form 
the manifestations to be observed. They expected to learn from New 
England not the extent of the under- and over-enumeration, but the 
nature of it and the reasons for it. They were seeking here for a quali- 
tative explanation, not a quantitative measurement to be extended 
to the rest of the country. 

THE enumeration IN NEW ENGLAND 

Table IV presents a comparison of census counts by states of New 
England from 1910 to 1935. Conceivably the apparent definite reversal 
of trend in 1920-25, the very sharp decline to 1930, followed by expan- 

TABLE IV 

CENSUS COUNTS OF NUMBER OF FARMS IN NEW ENGLAND, 1910 TO 1936 

1920 1926 1930 

48,227 60,033 39,006 

20,623 21,066 14,006 

29,076 27,786 24,898 

32,001 33,464 26,608 

4,083 3,011 3,322 

22,666 23,240 17,106 

166,664 169,480 124,926 

sion to 1935, could really have happened. But other available evidence 
indicates instead a steady downward trend, slackening at the end in 
southern New England, and probably turning upward somewhat here 
in 1930-35. The comparison in terms of size group changes strongly 
supports this description. The direction and percentage amplitude of 
change are approximately the same for Massachusetts and Connecti- 
cut — ^up slightly in 1925, down sharply in 1930, and up very sharply 
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in 1935 — for all size groups under 49 acres. This statement roughly 
fits Vermont, New Hampshire, and Maine for the size groups under 
19 acres. In northern New England, the size groups from 20 acres up- 
ward turned sharply downward in 1930 and recovered only part way 
in 1936. In southern New England, the size groups above 60 acres 
showed only a slight downward tendency in 1930, which was roughly 

CHART 1 

PERCENTAGE CHANGES BV TOWNS IN NUMBER OF FARMS REPORTED, 
CENSUSES OF 1925 AND 1930, FOUR COUNTIES OF NEW ENGLAND 

ORLEANS CO, Vf GRAFTON CO, N.H. 



NORFOLK CO, MASS. 


UPPER riGURE - PERCENTAGE CHANGE IN PARTICULAR TOWN 
LOWER FIGURE - AVERAGE OF PERCENTAGE CHANGE IN 

ADJOINING TOWNS 


offset in 1936. These trends are entirely consistent with a more com- 
plete enumeration of small farms (except those under 3 acres) in 1926 
than in 1920, a less complete enumeration in 1930 and an enumeration 
in 1935 even more complete than that of 1925. These tendencies char- 
acterized all of New England, but were more pronounced in the more 
industrialized areas. 

The extreme variations between towns in the same county, which 
certmnly must be due in large measure to variations in the enumera- 
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tion, are indicated by Chart 1, which compares the changes for the 
towns in four counties with the average changes of the immediately 
adjoining towns, to obtain a rough measure of the extent of erraticness 
in the 1925-30 changes. Orleans is one of the most agricultural counties 
of New England, and Grafton a rough county abutting upon the White 
Mountains. Hampden gives us a cross-section of the Connecticut River 
Valley, and Norfolk an area near a large city. That these differences 
appear in adjoining towns generally throughout New England is evi- 
dent in Chart 2, in which increases and decreases are shown on the 
same map according to their magnitudes for the following five-year 
period, 1930-35. In general, the increases are large near the cities, but 
without much regularity, and some surprising increases appear else- 
where. The decreases have this much system that for the most part 
they are localized in certain counties, especially in Maine and northern 
Vermont. This map and a size-group analysis, which space does not 
permit including, strongly suggest a relative under-enumeration in 
Maine in 1930 of farms under 20 acres especially, and the same in 
lesser measure for Vermont. 

The exceptional enumeration given Connecticut in 1935 requires 
special consideration. In this Journal in September, 1933,“ Professor 
I. G. Davis of Connecticut State College compared the results of a 
survey of 12 Connecticut towns conducted under his direction in 1931 
with those of the 1930 census. In 1934 he re-surveyed the same 12 
towns and added 39 new towns to his sample.^ The same definition of 
a farm was used as in the census except that no establishments with 
less than 3 acres of land were included. The results were fairly con- 
sistent with the 1925 census count, the differences with a few excep- 
tions being only such as might have occurred in the intervening periods. 
The 1925 census, as explained above, probably omitted very many of 
the farms of under 3 acres. The survey omitted all of them by defini- 
tion. The 1930 census count probably should have been larger than 
the 1931 survey count because of including more farms of less than 3 
acres. In all but two towns the reverse was true. A size-group com- 
parison for Connecticut indicates that the omissions occurred most 
strikingly in the groups under 49 acres. 

Now as to the 1935 census count: in 15 towns it does not vary more 
than 10 per cent from the 1934 survey; in 31 it is more than 10 per cent 
larger; and in the remaming 5 it is more than 10 per cent smaller. It 
would therefore appear that in a majority of towns, the enumerators 
followed their 1935 instructions with a fair degree of consistency. The 

« Pp. 272-8fi. 

Data from this survey were kindly supplied by Professor Davis. 
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CHART 2 

CHANGES BY TOWNS IN NUMBER OF FARMS REPORTED, 
CENSUSES OP 1980 AND 1938. NEW ENGLAND 
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census administrators had become acutely aware of the difficulty of 
counting farms in southern New England, and in Connecticut in par- 
ticular, and made a determined effort to obtain a reporting of all places 
with any agriculture at all. Of the schedules returned, several thousand, 
principally in the smaller size groups, were sorted out in the editing 
process because of having too little agriculture upon them. Some small 
farms may still have been omitted by the enumerator in the towns 
showing small excesses of census over survey counts. The excess of the 
census over the survey in a majority of the towns probably consisted 
partly of farms under 3 acres not included in the survey and partly of 
farms of over 3 acres having relatively little agricultural production 
which were omitted in the survey. A few may have been part-time 
farms developed after the survey was made, and a few others may 
represent omissions in the survey. 

The farms of under 3 acres included in the census but not in the 
survey were no doubt mostly farms properly included under the census 
definition; and no doubt many of those of over 3 acres omitted in the 
survey. When the census count exceeds the survey count, it probably 
represents more nearly a true count in terms of the census definition 
as it is written (but not commonly applied). 

Among the 51 towns, however, were 9 in which the survey count 
exceeded the census count, in one case by 80 per cent. Comparison of 
the two sets of data indicates that the enumerators in these towns 
failed to follow the revised census instructions consistently. Some did 
not follow them at all. We may therefore conclude that because not 
all the enumerators followed the revised census instructions of 1935, 
and others probably followed them with less than full consistency, 
there was still some undercounting of farms in Connecticut in 1935, 
as compared with a counting under a strict application of the census 
definition. The undercount could easily have been as much as two 
thousand farms.” 

It therefore appears that even the 1935 counting of farms in New 
England was far from complete and seriously erratic. The enumeration 
in Connecticut approached a full count, but was probably still incom- 
plete in many towns. The evidence points to much more undercount- 
ing in the rest of New England, especially in Maine and northern 
Vermont. This undercounting, it should be borne in mind, is relative 
to the actual number of establishments meeting the census definition, 
not relative to earlier censuses, which were still more incomplete. 

u Unosrtainty as to what the oeneue praotioe really is for farms of over 3 acres having small output 
makes such estimates as this very hasardous. 
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THE ENUMERATION ELSEWHERE 

How much like the New England enumeration was that of the rest 
of the country? The states included in Table V represent most of the 
important sets of conditions found in the United States. The Penn- 
sylvania data show a sequence of changes much like that for New 
Elngiand as a whole. The Iowa and Kansas data differ in showing no 
decrease in 1930; there are relatively few part-time farms in these 
states to disturb the enumeration. Indiana and Wisconsin are inter- 
mediate between Pennsylvania and Iowa. Virginia data show some 
southern influence, but much resemble those for Pennsylvania. They 
also roughly describe the changes in Maryland, Delaware, West Vir- 
ginia, and even fit Kentucky and Tennessee fairly well. In California 
the pattern of change is roughly that of New England imposed upon 
an upward trend line. This same description fits Wisconsin and Minne- 
sota in some measure. The Alabama data roughly fit the cotton states 
except that Georgia and Mississippi had fewer farms in 1935 than in 
1930. 

TABLE V 

CENSUS COUNT OF NUMBER OF FARMS FOR SELECTED STATES. 1020 TO 1935 



1920 

1925 

1930 

1935 

PennsylvaiiJH 

202,250 


172,419 

191 ,284 

Virffinia 

186,242 

193,723 


197,632 

Alabama 


237,631 


273,455 

WisooDsin 

189,295 

193,155 

181,767 

199,877 

Indiana 

205,126 

195,786 

181,570 

200,835 

Iowa 

213,439 

213,490 

214,028 

221,986 

Kansas 

165,286 

165,879 

166,042 

174,589 

Wyoming 

15,748 

15,512 

16,011 

17,487 

California 

117,670 

136,409 

135,676 

150,360 


We may therefore conclude that the data resemble those for the 
New England states in showing a decline in 1930, or at least a much 
smaller rate of increase, except in the South and the Western Corn 
Belt, and a pronounced upturn to 1935 in nearly all sections. However, 
this upturn is not as pronounced as in New England, and is least in 
the Western Corn Belt and some parts of the South. 

The explanation of many of these changes may be discovered from 
a study of Table VI, which presents significant size-group data for 
these same states. The undercounting of farms of less than 3 acres in 
1925 is apparent in every state. This undercounting was much less in 
1935. All the states with the possible exception of Wyoming show evi- 
dence of underenumeration of farms in the 3- to 19-acre groups in 
1930, if we may judge by the relatively large increases evident in 1935. 
These increases appear to be much larger than could be explained by 
the development of part-time and small-scale farming. The under- 
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counting was largest in the eastern states and the Great Lakes states 
like Wisconsin. The considerable increases of farms of 175 acres and 
over in 1930 reflect in part the undercounting of large farms in 1925. 
The increases of these large farms in the 9 states in 1930-35 probably 
represent actual trends. A detailed analysis of size-group changes by 
individual states, which could not reasonably be presented here, sup- 
ports the generalizations derived from these two tables. 


TABLE vi 

percentage changes in counts of farms for certain size groups, 
FOR e selected states 



Under 3 acres 

3 to 19 acres 

175 acres and over 

States 







1925-30 

1930-35 

1925-30 

1930-35 

1926-30 

1930-35 


Pennsylvania 

+ 103 

-48 

-31 

+45 

+5 

0 

Virginia 

Alabama 

+ 325 

+ 3 

-31 

+57 

-1 

+ 5 

+ 296 

-24 

+ 6 

+42 


+22 

Wisconsin 

+ 236 

-36 


+59 

+7 

+ 9 

Indiana 

+ 293 

0 

- 9 

+47 

+9 

+ 2 

Iowa 

+ 960 

-58 

+10 

+28 

+5 

+ 1 

Kansas 

+1201 

-69 

+ 7 

+49 

+6 

- 1 

Wyoming 

Ciuifomia 

+ 22 
+ 113 

-23 

-21 

+90 

- 4 

+77 

+27 

+1 

+2 

+ 4 

+ 3 


Another approach is to compare the changes between censuses 
county by county, placing the results upon outline maps as in Chart 3 
for the six New England states. Such maps were prepared for seven 
other states. In general the changes in the East are in opposite direc- 
tion, first minus and then plus, for 1920-30 and 1930-35 as in most of 
New England. Pennsylvania furnishes only six examples to the con- 
trary. In the South, however, there are many counties, sometimes 
grouped and sometimes scattering, where continuous increases or de- 
creases appear. Many California counties show continuous increases. 
The same is true of Iowa and Kansas, but the increases are small. In 
the newer states with few part-time farms, the general upward trend is 
ordinarily enough to offset the relative undercounting in 1930. One 
would really need measures of departure from trend to detect effects 
of enumeration practice in much of this territory. The principal evi- 
dence of erratic counting of farms in these maps takes the form of 
occasional difference in direction and amount of change in adjoining 
counties for which no adequate other explanation is available. Thus 
the data for Jefferson County, Wisconsin, indicate a decrease through- 
out the period, whereas all the surrounding counties show first a de- 
crease and then an offsetting increase. Obviously this approach to 
the problem ^ves no conclusive answer. It merely makes one wish for 
data that do report the actual changes that occurred. 

More needs to be said about the enumeration in the South. Appar- 
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ently there was an actual decline in numbers of farms in 1930-35 in 
many of the strictly cotton counties of the South. An analysis of the 
data for 170 such counties, selected so as to exclude those in 1930 with 
cities of 10,000 or over in them, with less than 40 per cent of their land 

CHART 3 

CHANGES BY COUNTIES IN NUMBER OF FARMS REPORTED, 

CENSUSES OF 1920, 1930, AND 1935, NEW ENGLAND 



in cotton and less than 1000 croppers, made by Frey and Smith of 
Louisiana State University** indicates that the number of croppers in 
these counties decreased 11 per cent and the number of other tenants 
one per cent. Table VII shows fairly conclusively that this came about 
through the combination into larger farms, at least in the enumeration, 
of farms chiefly in the size group from 20 to 49 acres. In terms of num- 
bers, the decrease for this size group more than offset the increase of 


Rural SociiAogVt Vol. 1, Deoember, 1936, pp. 483-506. 
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larger farms for six of these nine states; but the acreage involved in the 
increases was greater than that in the decreases, and hence total land 
in farms increased for all of these states. There are at least two possible 
explanations of this reported combination of the medium-sized farms 
into larger farms. One is that an increase in the use of machine cultiva- 
tion in cotton growing has made possible an increase in size of farms 
with consequent substitution of hired laborers for croppers. This factor 
is applicable chiefly in the western portion of the Cotton Belt. The 
A.A.A. program together with widely fluctuating cotton prices was 
probably responsible for some part of this development, although the 
evidence on this point is not clear.*® Public work relief no doubt con- 
tributed to the same effect by providing emplosrment between the peak 


TABLE VII 

CHANGES IN NUMBER OF FARMS BY SIZE GROUPS BETWEEN 1930 AND 
1938 FOR SELECTED COTTON-GROWING STATES 



Under 20 acres 

20-49 acres 

50 acres and over 

North Carolina 

+14,637 

- 3,064 

+ 9,686 

South Carolina 

+ 5,631 

-10,052 

+11,994 

Georgia 

60 

-21,809 

+ 16,815 

Tennessee 

+23,222 

39 

+ 3,943 

Alabama 

+16,136 

- 8.485 

+ 8,409 

Mississippi 

+16,053 

-22,797 

+ 6,764 

Arkansas 

+13,087 

-11,357 

+ 8,949 

Louisiana 

+ 9,458 

- 4,364 

+ 3,677 

Texas 

+15,977 

-16,625 

+ 6,176 


periods of employment on the plantations. Mapping of the changes 
by counties also shows sufficient grouping of the decreases, such as in 
the Yazoo Delta counties, and the Black Waxy Prairie of Texas, to 
support a theory of actual decrease in numbers in these and other 
sections. There is even more grouping of increases in the mountain 
counties of the South, and around a few urban centers like Birming- 
ham where subsistence and part-time farming' are prevalent. 

Outside of these particular sections, which include most of the 
counties studied by Frey and Smith, the pattern of change, although 
generally upward in 1935, as in the New England states, is sufficiently 
irregular as between counties in the same section to suggest that differ- 
ences in enumeration in many cases may have more than offset the 
actual changes. This points to the conclusion that differences in enu- 
meration procedure also affected the count elsewhere, but not enough 
to obscure the large actual changes occurring. 

Georgia and South Carolina present a particular problem. Table VII 
shows an actual decrease in numbers of small farms in Georgia, and 
only a small increase in South Carolina. There is a fully compensating 


u Noune* Davis and Black, Three Years of Uw Agricultural Aijustment Administratton, pp. 340>53. 
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increase in numbers of larger farms. But these changes nevertheless 
set these states out in sharp contrast with the rest of the South. Special 
conditions probably are responsible for these differences; but the man- 
ner in which they coincide with state boundaries is somewhat dis- 
concerting, at least faintly suggesting that the count for whole states 
may have been affected by enumeration procedure, as already pointed 
out for New England. 

The census count of Southern farms in 1925 and 1930 was more ir- 
regular than that of 1935, if we may judge by the size-group analysis. 
Thus, relative to other southern states. North Carolina was high in 
1925, and then low in 1930, in the size groups under 20 acres. Missis- 
sippi and Texas had large increases in these groups both in 1925 and 
in 1930. In the next larger size group, 20-49 acres. North Carolina and 
Texas showed large increases in 1925; but in 1935 North Carolina con- 
tinued upward and Texas turned downward. These are merely in- 
stances of the varied pattern of change reported for the smaller size 
groups. These differences may be wholly explained by special circum- 
stances such as the passage of the crest of the boll-w'eevil w’ave across 
the South from west to east; but they may also reflect in part a varia^- 
tion from state to state in census practice with respect to the counting 
of cropper units. 

The geographical distribution of the 1930-35 changes in numbers of 
small farms, on the other hand, suggests that the enumeration of small 
owner farms affected the results fully as much as the enumeration of 
croppers. It is true that while the owner farms in 10 southern states. 
North Carolina to Texas and Oklahoma, increased 13 per cent in 
1 930-35, the cropper farms decreased 12 per cent. But there are many 
more owner than cropper farms. The number of other rented farms 
remained the same. These statements are consistent with the 7 per 
cent increase in total population in these same Southern states be- 
tween 1930 and 1935, compared with less than one per cent in eleven 
North Central states exclusive of the border states. 

The extent to which part-time farming entered into the farm counts 
of 1930 and 1935 is suggested by the fact that for the 200 counties of 
the United States, North, South and West, selected by the 1930 Census 
of Manufactures as having industrial importance, the 1935 census 
reported an average increase of slightly over 500 farms. These counties 
contained one-fifth of all the increase in farms reported in this period. 
How much of this was actual increase in part-time farming and how 
much was due to census counting, we shall probably never know. 

Reference has been made in several places to resumption of farming 
as a factor, along with increase in part-time farms, in the increased 
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count of farms in 1935. The two can scarcely be separated. In many 
cases, no changes of situs of the family was involved. Having less em- 
ployment in industry in 1933 than in 1930, they depended more upon 
their land and were more likely to call themselves farmers. But in some 
sections there was actual resumption in the sense that families moved 
upon farms that had been temporarily vacated. But scattering evi- 
dence from many sources indicates that these two forms of resumption 
did not account for any large part of the increase in the count. 

The foregoing is by no means a full coverage of all the factors affect- 
ing the completeness of the enumeration of farms at the different 
census periods. No doubt the changes in date of taking the census 
affected the number of cropper and tenant tracts counted as farms. 
The spring date of taking the 1930 census apparently contributed to 
the peculiarities of that enumeration. As already suggested, the change 
in the price level caused fewer establishments of less than 3 acres to 
be counted as farms in 1935. But all of these appear to have been minor 
factors when measured against those here analyzed. Their influence 
on other items in the census, such as number of livestock or farm 
laborers, has been of much more importance than upon number of 
farms. 

SUMMARY statement 

At this point we may bring our analysis to certain conclusions. The 
methods used, while offering no incontrovertible evidence as to the 
1935 count of farms outside of New England, furnish strong presump- 
tion to the effect that as large a percentage of the farms in the smaller 
size groups were omitted in most of the northern and western states 
as in New England. Because of the lesser proportion of small farms, 
however, the effect of this undercounting on the total number of farms 
was relatively not so important elsewhere, especially in the Corn Belt 
and the West. As for the South, the question is so involved with the 
counting of cropper farms that we must speak more qualifiedly; but 
no doubt there was appreciable undercounting of small farms here also. 

But as compared with the 1930 census count, that of 1935 Vas un- 
usually complete. It was the most complete count ever made with the 
possible exception of that of 1900. The 1930 count was the least thor- 
ough of any since 1890. The omissions in 1930 were mostly part-time 
farms in the size groups under 50 acres. The 1910 and 1920 censuses 
had omitted very many of these. The 1925 brought some of these into 
the enumeration. The 1930 census dropped these and some that had 
been counted in 1920. The 1935 census brought all of these back and 
more besides. But even it failed to get large numbers of them in most 
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towns outside of Connecticut and in many towns even in Connecticut. 
The number of farms involved in the changes in enumeration behavior 
for 1920 to 1936 was a considerable percentage of the total number 
only in the Northeastern states, in industrial counties scattered over 
the country, and in a few scattered areas such as the southern Ap- 
palachians, the cut-over regions of the Great Lake states, and some 
sections of the Pacific states. But it affected the count of farms by at 
least several thousand in most of the states. If all the farms conforming 
to the census definition had been counted in 1935, the total might well 
have shown a further increase of a few hundred thousand in addition 
to the half million increase reported. 

RELATED EFFECTS 

Obviously the proportion of farms counted cannot be changed as 
extensively as since 1890 without its affecting the enumeration of land 
in farms, livestock and many other items. But the effect on these 
items will not be as great as upon numbers in any case where the 
smaller farms are mainly involved. Thus apparently the omission of 
relatively few of the larger farms in the 1925 enumeration made the 
farm production data less usable than did the omission of several times 
as many small farms in 1930. That the effects in 1930 were still im- 
portant, however, is demonstrated by the data in Table VIII. The 


TABLE vin 

percentage changes in land in farms in new ENGLAND 

REPORTED BY CENSUSES SINCE 1920 


State 

1920-25 

1924^30 

1930-35 

Maine 

- 6 

-10 

+ 2 

New Hampshire 

~13 

-13 

+ 8 

Vermont 

~ 7 

- 2 

+ 4 

Massachusetts 

- 5 

-15 

+ 9 

Rhode Island 

~ 7 

-10 

+10 

Connecticut 

- 4 

-18 

+38 

New England 

- 7 

-10 



1930 census reported 10 per cent less land in farms in New England 
than the low 1925 enumeration, the percentages ranging from —2 in 
Vermont to — 18 in Connecticut, whereas the 1935 census showed an 
average increase of 8 per cent, the percentages ranging from -|-2 in 
Maine to -|-38 in Connecticut. 

The effects of the relative underenumeration of land in farms in 
1925 and 1930 are apparent for the United States as a whole in Table 
IX. A comparison of the 1936 data by size groups with those for 1920, 
the last “normal” census, suggests that as many as 2,000,000 acres 
above the last “normal” enumeration, that of 1920, may have been 
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brought in by the new methods employed in 1935. Similar analysis, 
with allowance for trends, suggests that had the 1925 and 1930 enu- 
merations been “normal,” the total for the United States would have 
been around 50,000,000 acres larger in 1925, and 17,000,000 acres 
larger in 1930.'* Could a really full enumeration have been taken in 
1935, another 5,000,000 acres of land in farms might have been found. 
It would mostly have been in farms with very small acreages. 


TABLE IX 

PERCENTAGE CHANGES IN LAND IN FARMS BY GEOGRAPHIC DIVISIONS 
REPORTED BY CENSUSES SINCE 1920 


Divisions 

1920-26 

1926-30 

1930-36 

New England 

“ 7 

-10 

+ 8 

Middle Atlantic 

- 8 

- 7 

+ 4 

E. N. Central 

- 4 

- 2 

+ 6 

W. N. Central 

- 3 

-1- 7 

+ 3 

South Atlantic 

- 9 

- 2 

+10 

E. 8. Central 

-11 

+ 3 

+ 8 

W. S. Central 


+10 

+ 9 

Mountain 


+16 

+ 9 

Pacific 


+10 

+ 3 

United States 


+ 6 

+ 6 


The best evidence as to incompleteness of the land enumeration even 
in 1935 is of the same order as that for the farm enumeration — wide 
variations in the amount of change in neighboring towns, amounting 
in many instances to differences in direction of change. The variations 
for New England towns arc almost as striking as those given in Chart 2 
for numbers of farms. They will not be as pronounced outside of the 
Northeast because the part-time farms elsewhere do not commonly 
have considerable largely unused land attached to them. 

The effect of the adjustment to the 1920 “normal” upon the average 
size of farms in the United States might have been about as follows: 


Years 

1920 

1925 

1930 

1935 

Reported average 

148 

145 

157 

155 

Adjusted average 

148 

152 

153 

158 


The 1925 reported average was lowered both by the inclusion of more 
small farms than in 1920, and the omission of many large farms; the 

The methodfi used in deriving these estimates may be illustrated as follows: In many of the larger 
sise groups in the Northeast a sharp decline in acreage was reported from 1920 to 1025» a slight recovery 
to 1030 and a pronounced upward trend to 1936. The assumption was made in such cases that actually 
the trend was downward at a uniform rate from 1020 to 1030, but that the acreage did not go as low 
as the 1930 census indicated and that the trend to 1936 was less sharply upward than indicated by the 
census data. In parts of the South where boll weevil infestation caused a considerable abandonment of 
farm land between 1920 and 1926, the low point was reached in 1926 with a continuous upward trend 
from 1926 to 1936. In such cases the effects of underenumeration in 1026 and of actual decreases could 
be separated only arbitrarily, about half of the change being attributed to each factor. It should be 
dearly understood that the results arrived at by these methods are not looked upon as estimates which 
could be used in correcting the reported figures, but rather as indicative of the magnitude of the error 
that may easily have resulted from the methods that were used. 
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1930 reported average was raised by the restoration of the large farms 
to the count and omission of a large number of small farms. The 1936 
average was lowered by the addition of many more small farms than 
had been omitted in 1930.” It must be remembered that each little 
farm of a few acres has the same weight in the average as each large 
farm. 

Had the count of farms in 1930 and 1935 been upon a “normal” 
basis, the percentage of rented farms probably would have increased 
slightly instead of decreasing slightly. 

Professor Davis’s careful study of the Connecticut enumeration in- 
dicates that the number of cows in Connecticut in 1930 was affected 
about the same as was land in farms.'* There are no important reasons 
for thinking that the 1935 count of cattle in Connecticut and elsewhere 
did not follow the pattern for land in farms. Other classes of livestock 
were similarly affected; and likewise the acreage of most crops. 

There are other deficiencies of the census of agriculture which may 
be fully as important as the count of farms. All of these are somewhat 
related to the proportion of farms enumerated. But they probably 
depend more upon other types of changes. This article purposely con- 
fines itself to one aspect of the problem. 

COUNTING THE FARMS IN 1940 

Probably late in 1939 the Bureau of the Census vill begin the count- 
ing of the farms in the United States as of the date of January 1, 1940. 
The nation cannot afford not to do the job better than it has ever been 
done before. The need is so great for knowing what is happening to 
farms in general and in hundreds of critical areas that a vigorous effort 
should be made to put this next counting of farms upon a full-enumera- 
tion basis and to see that the 1945 and later censuses follow the same 
lines. The writers of this article believe that enough has been learned 
from 1935 and earlier census experience to make such a full enumera- 
tion possible in 1940, or at least near enough to it so that the omissions 
will not be serious in most areas. The procedures needed appear to be 
as follows. 

I. Have the enumerators report all agricultural production of any 
kind whatever anywhere, and then have the classifying done 
in the Bureau of the Census in Washington by trained editors 
who follow carefully stated rules, which should be published in 
the census reports, and followed exactly in later censuses. This 

” The oount of farms of under 3 acres ran contrary to this; but the numbers of these were small 
at their most. 

« This Journal, Vol. 28, September. 1933, pp. 283-4. 
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procedure was begun in the 1935 census and needs only to be 
developed further and improved. It probably attained fully 
half of its objective at its first trial. 

The miun reason for securing a full count is not the impor- 
tance of the farms and production omitted, although this is 
considerable, but that the variations in proportion of farms 
and production reported from area to area and census to census, 
so long as the count is not full, make uncertain all measures of 
change and difference. We may not want even to classify as 
farms a million or two of the establishments reporting some 
agricultural production; but it is necessary that what arc called 
farms in 1940 will also be called farms in 1945. 

II. Requiring the enumerators to report agricultural production 
regardless of the occupation or occupations of the family or 
household. It may be necessary to use the full agricultural 
schedule for each establishment reporting any agricultural pro- 
duction. 

III. Making trial enumerations, before the regular enumeration, of 
a few score sample townships in various sections of the country, 
and learning from these the defects in the proposed schedule 
and methods of enumeration, and the difficulties to be over- 
come. 

IV. Conducting short training schools for prospective enumerators, 
and eliminating in advance those without needed ability or 
aptitude. 

y. Having the enumerators locate and number all farms or rural 
households on a detailed road map, these to be put in the hands 
of the enumerators taking the following census: requiring suc- 
ceeding enumerators to account for all farms of five years before 
and locate any new farms. The procedure has been discussed 
for some years, and in general is acceptable to census adminis- 
trators. Forty counties were enumerated, experimentally, on 
this basis in 1935. The main obstacles have been that suitable 
base maps have not been aviulable for considerable sections of 
the country (especially in the South), and the additional work 
imposed upon the enumerators. But by 1940 the Bureau of 
Public Roads will have maps showing location of roads and 
farmsteads for the whole United States. The additional work 
imposed upon the enumerators will be no more than required 
to take a good census without base maps. The saving of the 
present s3rstem is due only to the incompleteness of the enu- 
meration. 
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There are special difficulties in taking the farm census among crop- 
pers in the South which these suggestions do not altogether meet and 
which the writers do not consider themselves competent to analyze 
adequately. This is also true of some relevant features of the general 
population enumeration. For example, it may be advisable to have 
secondary occupations reported for all households whether on farms 
or not; and principal occupations off the farm for members of farm 
households. We shall never have an adequate basis for estimating 
national income until income from domestic or household occupations 
is reported for urban as well as farm families. The so-called farm popu- 
lation count should be made only in connection with an enumeration 
that includes both agriculture and population; and the classification 
should be made in the office and not in the field. 

In the sixty years since Francis Walker undertook to give us a real 
census of American industry and population, some highly important 
advances have been made. The census administrators time after time 
have responded to real needs of the current situation. But a point has 
been reached where a major change is called for; and it does not appear 
that those responsible for the 1940 census have become fully aware of 
the circumstances. The census administrators still speak in terms of 
the accuracy of the totals for the nation and by states. They do not 
seem to realize fully that today we must have county and even town- 
ship data that can be used as basis of production adjustments, land 
use planning and several other related purposes. If the census does not 
supply us with these data, it will be supplanted, and very promptly 
too. The 1940 census represents probably the last chance it will have 
to prove its adequacy for the new' needs. A very nearly full enumeration 
of farms of all description, with careful classification by types, that 
will give results comparable from census to census, is an absolute need 
of the times, and must be met even though it adds somewhat to the 
cost, and upsets (considerably the routine of the job. If the present 
Administration is as much interested in good public management as 
is sometimes alleged, and as it occasionally demonstrates, it will not 
let the 1940 census fail for lack of an adequate appropriation. 

Discussion 

No one will question the importance of securing the best possible count of 
the farms, farm people, and other aspects of the national agricultural pic- 
ture. Our concern, therefore, must be with efforts to devise improvements 
in the procedures used. Dr. Black and Dr. Allen have presented a number of 
contentions which if well founded are of major importance both as indicating 
qualifications needed in the use of census data and as indicators to be con- 
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sidered in planning for future enumerations. Since they have specifically 
disclaimed the desirability of using their conclusions for setting up correction 
factors, our present concern is mainly with the implications of their studies 
in plans for the future. Improvement must depend upon critical analyses of 
past censuses together with attempts to identify and appraise factors which 
may affect the accuracy of future enumerations. The greatest handicap to 
such appraisal is, of course, that of making corrections in one faulty measure 
by reference to other faulty measures. Only rough indicators of the variations 
from an ideal count are available, and even these are such that opinions of 
qualified investigators will differ as to the dependence which should be 
placed upon them. So complex is the problem of defining farming, part-time 
farming, farmers, farm population, agricultural lands, etc., that even trained 
investigators differ in their results when surveying the same universes.' This 
fact should make us cautious in accepting as ideally perfect even so careful 
a survey as that made by Professor I. G. Davis in Connecticut, or that of 
Dr. Rozman in Massachusetts, and still more cautious about generalizing 
these conclusions to other parts of the United States. Despite these reserva- 
tions, however, there seems very good evidence that the procedure in enum- 
eration can and should be improved in future counts. 

A number of the conclusions and recommendations presented by a sub- 
committee of the Social Science Research Council and the American Farm 
Economic Association are in line with the implications of this article as to 
possible methods of improvement.* These in the main have to do with a 
somewhat different organization of the field work in taking agricultural 
censues and would look to more use of the people who are working with the 
Division of Crop and Livestock Estimates in the Bureau of Agricultural 
Economics. There has been at times, however, a too easy conclusion that if 
the enumeration were carried out by some other agency or with the use of a 
different personnel in the Bureau of the Census, this would automatically 
bring about a far better result. It must be recognized that no method of 
organization will make available for a short period and at relatively low 
compensation an adequate number of trained investigators to take a census 
either of the agriculture or the population of the United States. Even with 
the best organization that can be developed practically it will still be neces- 
sary to use large numbers of people who have a less than satisfactory back- 
ground of experience and training. In the 1930 Census there were 120,006 
enumeration districts. These were included in some 575 supervisors’ dis- 
tricts. Such an undertaking necessitates a large field staff which must be 
recruited in a comparatively short period, even though the greatest of free- 
dom prevail in their selection, and even though the leadership be the best 

1 Numerous instanoes could be cited in which trained investigators covering the same areas and 
seeking substantially similar information have secured significantly different results because of slight 
differences in formulation of questions, variations in coverage, etc. This merely illustrates the difficulty 
of finding any incontrovertible measure by which to gauge the adequacy or inadequacy of any given 
survey or enumeration. 

> Report in press, to appear shortly as a bulletin of the Social Science Research Council. 
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obtainable. If, as has been suggested, more of the personnel could be drawn 
from the Department of Agriculture’s Crop and Livestock Reporters, from 
the State Statistician’s offices, and from the agricultural colleges, it seems 
evident that better results could be obtained though many difficulties would 
still remain in getting as good a count as is desired. This comment is made 
not in deprecation of efforts to better the situation but merely in recognition 
of the human problems presented by the task regardless of where the enum- 
eration is handled or by whom supervised. It seems clear that significant 
improvements can be made. The end result in any event, however, will be 
merely as close an approach to some ideal handling of the situation as can be 
secured practically. 

Some notion of the variety of conditions which must be dealt with can be 
secured not only from the situation described for New England but from 
other peculiarly difficult areas as, for example, those of California. In a 
recent study by Dr. G. M. Peterson, of the Giannini Foundation, he found 
in San Diego County, California, some 3,000 farms listed.* His study showed 
about 4,000 properties of three acres and over outside city limits which were 
tax delinquent at the time of making the survey. Further investigation 
developed the fact that there were in SanDiego County alone approximately 
16,000 tracts of three acres and over in individual ownership and outside 
cit}^ limits. Under census definition these would not be classed as farms un- 
less a domicile of some kind had been constructed on them. The great major- 
ity of them are not farms in the sense that we ordinarily think of farms, even 
though they may have houses on them. They are in the main suburban 
homesites. The problem of drawing a clear distinction in such a situation 
is, of course, a very difficult one. In another area in central California large 
numbers of small tracts planted to fig trees and other fruits have been sold 
to individuals but are not operated by these individuals, at least in the early 
years of ownership. Operation is carried on by the selling company under 
contract with the owner. Many of these have incomes which would place 
them in the farming class in the minds of most people, yet it is very difficult 
to frame a definition which will differentiate individual farms under such 
conditions. A different but equally difficult situation is mentioned by Black 
and Allen, namely the problem of drawing a line between the Southern crop- 
per and the hired laborer on the Southern plantation. Another type of prob- 
lem which has given rise to difficulty in enumeration has come about as a 
result of depression conditions. Numerous farm properties were rented dur- 
ing properous times to operators who did not own them. Several of these 
might under these conditions appear as one farm, in the ordinary process of 
enumeration. With the onset of depression, however, many of these owners 
took up residence on such properties and became farm operators. These 
same enterprises then became not one farm but several farms under census 
definition. Hundreds of similar problems can be pointed out in nearly every 
section of the United States. These situations exemplify the inherent diffi- 

> From unpublished material dealing with rural tai delinquency in California. 
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culty of arriving at a satisfactory basis for classifying farms and farm people. 
They point to the urgent need for further and very careful study of possibili- 
ties of more accurate definition. 

In reading the discussion by Black and Allen one is impressed by the fact 
that we are after all dealing with these dynamic situations in which minor 
and major adjustments are continually occurring. There are some dangers 
in assuming that adjacent areas which appear superficially to be affected 
by the same sets of factors are actually being thus uniformly influenced. 
Very careful appraisals of the actual changes occurring are necessary if con- 
clusions are to be depended upon. It seems probable that uniformity or non- 
uniformity in conditions of this kind have been more carefully appraised 
in such intimate studies as those made by Professor I. G. Davis^ Dr. Roz- 
man, and others, than any mere statistical approach to other areas in the 
country could provide. 

Attention has been called from time to time to the danger in assuming that 
totals secured in response to given questions represent actual changes in the 
situation. This has been well illustrated in some of the questions on land 
utilization where we get, for example, large increases or decreases in such 
items as “woodland used for pasture” or “woodland not used for pasture.” 
A similar danger exists, however, in assuming that the changes indicated 
actually did not occur. It is possible that some of the changes indicated for 
such states as Maine might be found explainable, in part, in terms other 
than inadequacy of coverage as implied in the analysis by Black and Allen. 
If the approach were made in terms of trying to find explanations for the 
changes indicated by census data, we might come out with a different set of 
conclusions than if we sought to explain the differences as being due to 
over- or undercoverage by enumerators. This is not meant to challenge the 
fact, seemingly fairly well established, that there has been significant varia- 
tion in coverage in the last three or four census enumerations. It does seem 
possible, however, that a part of the variation shown actually did occur, 
perhaps even a larger part than Black and Allen have concluded, since we 
have been dealing with a very dynamic period in which many factors as yet 
not clearly recognized have been at work affecting the operations and 
residence of people in relation to farm lands. For example, it is easy to as- 
sume that if the farm operator works more than 150 days off the farm, the 
farm may be considered as a part-time farm. It will be found, however, that 
a substantial number of farm managers do work more than 150 days off the 
farm. Yet a farm large enough to have a hired manager is almost certain 
to be a rather substantial commercial enterprise. Many such situations are 
to be found in the Western and Southern states. Changes in employment 
conditions which would place given farmers in the class of more than 150 
days or less than 150 days may easily have occurred during the past few 
years without affecting substantially the true classification of these indi- 
viduals. For example, a man working at a given occupation may have had 
during 1928, 1929, and 1930 more than 150 days work off the farm. During 
the depression period this same man may have operated much as before but 
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have had only 100 days work off the farm. Many others confronted with a 
decrease in the amount of available work off the farm have turned to larger 
production on the land controlled by them. These farms have changed in a 
certain intangible way but one which is extremely difficult to define. 

One of the most mischievous features of the common usage of numbers of 
farms is in averaging, for all farms of the United States, production, farm 
income, etc., thus throwing into one general average the commercial farms 
of the country, together with hundreds of thousands of very small units 
w^hich are much more in the nature of residences than of farms. Many of 
these are occupied by semi-retired people or people who have passed the 
period of active life; many are operated as side lines by people whose im- 
portant source of income is from off the farm. If, then, these are included 
with the others in getting at average farm income, we get the same distor- 
tions that appear in averaging anj'^ group of exceedingly diverse items. It is 
possible that some more satisfactorj^ definition or definitions can be devised 
under which farms that are clearly of small commercial importance will be 
designated in some separate category. As yet, however, no satisfactory differ- 
entiation along these lines has been devised. Much of the difficulty would, 
of course, be lessened if users of census data were more aware of the qualifi- 
cations needed in computing averages and other generalized measures. The 
proposal made by Black and Allen that enumerators undertake to cover all 
enterprises which have any significant agricultural production and that care- 
fully defined classifications bo made of these by experienced census officials 
seems a very constructive suggestion. As pointed out in their article, some 
progress in this direction was made in the Census of 1035. There is need, 
how'ever, for a better defining and publication of the bases on which such 
classifications are made. 

The problem of enumeration presents two phases which are somewhat 
difficult to reconcile with each other. The first of these is a desire to get com- 
plete coverage. Certainly an enumeration which does not cover with sub- 
stantial completeness the whole universe is unsatisfactory from almost any 
point of view. The other problem is that of maintaining comparability as 
between succeeding enumerations. This issue becomes a very important one 
at every census period when schedules are being prepared and plans for field 
organization are being shaped. Probably even more important than complete 
coverage is the requirement that the census enumerations indicate accu- 
rately the changes that are occurring. We are much more interested in the 
dynamics of the situation than in a completely accurate delineation of con- 
ditions as of a given time. For all properties which are clearly and generally 
accepted as being agricultural enterprises, this does not raise any question 
about the desirability of full coverage. It does present some difficulties with 
respect to complete inclusion, down to a very low minimum, of properties 
that are on the borderline as between mere residences and agricultural 
enterprises, at least if these are to be called farms and averaged in with the 
other farms of the nation. It is in this borderline group that great numbers of 
enterprises are so near the margin of being classed one way or the other that 
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intensive efforts to secure complete coverage may result in serious difficulty 
of maintaining comparability even with relatively good enumeration pro- 
cedure. Certain of the suggestions made by Black and Allen point to im- 
provements which would help in clarifying definitions in these groups, 
particularly the proposal to take into account changes in general price level 
in using total value of product as a criterion. Even this, however, will not 
prevent entirely the inclusion in some censuses of given enterprises and the 
exclusion in other censuses of these same enterprises, thus damaging to some 
extent the comparability of the two counts. 

It is evident that these problems should be thoroughly thrashed out prior 
to the Census of 1940 with a view to getting sufficient agreement both on 
procedure and dehnitions that these can be maintained virtually without 
change in succeeding enumerations. Only in such a way can comparability be 
established such that we shall have a reasonably adequate basis for recogniz- 
ing the changes which actually occur. Even with the best procedure that 
can be devised in this connection it is probable that such aspects as changes 
in part-time farming and the significance of these in changing the sociological 
pattern of human endeavor will have to be based on special studies in given 
localities. Such definitions as have been mentioned above will inevitably 
have to be somewhat empirical and will be subject to difficulties through 
distortions which occur in applying them to widely different conditions. 
This appears to be an inevitable limitation of handling any classification on 
a national basis. 

Despite such reservations as have been mentioned there seems reason to 
agree in the main with the conclusions drawn by the writers of this article. 
It seems probable that there were significant variations in the coverage in 
the 1925, 1930, and 1935 farm censuses. Steps taken to meet this difficulty 
in the 1935 Census appear to have been in the right direction, though not as 
yet carried far enough. There is substantial agreement on proposals I, II, 
III, and IV as indicated by these authors. With respct to V there is entire 
agreement about the desirability of more adequate mapping. Possibly other 
procedures may hold more promise than that indicated in this article. Very 
large areas of the United States are now being covered by aerial surveys 
conducted by a number of different agencies. There is considerable interest 
in standardization of aerial mapping, and this may be one of the most prom- 
ising developments for securing more complete enumeration.^ It will not, 
however, meet all of the problem of dealing with borderline small farms 
especially in the vicinity of large cities. 

One of the major defects in the present census procedure appears to be a 
lack of sufficient continuity in organization and personnel in the field staff. 
Proposals concerning this have been made by the subcommittee mentioned 
above. These or similar modifications of present organization and procedure 
would apparently help materially in securing a better count of the farms 
of the United States. 

M. R. Benedict 

University of California 
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Professor Benedict accepts the findings of our study except for three 
“reservations” as to the extent of error in existing census data; and the rec- 
ommendations as to future census procedure except for supplementing 
them upon three points. The latter first. As to air mapping, we agree that 
it has been so developed in the last year or two as to prove a useful supple- 
ment to the base maps now being prepared by the Bureau of Public Roads, 
especially in the matter of enumerating land use. We chose to emphasize 
the Public Roads base maps because they alone permit a large advance in 
procedure, and they are likely to be everywhere available by 1940. It would 
be highly desirable if air mapping could accompany the 1940 census. It is 
highly probable that the 1950 census will include such mapping. The first 
census that includes such mapping will give data on land use that will not 
be closely comparable with those of any previous census. The nearer to such 
a procedure we can get in 1940, the nearer we will get to the desired goal. 

As to selection of enumerators, it is perhaps not so important to use ex- 
perienced workers now doing crop reporting and the like as Professor Bene- 
dict implies. The emphasis should be more upon selecting intelligent, fairly 
well educated persons as enumerators, training them for the specific job, 
and then using them in census after census, as would become more possible 
with more annual surveys and sample censuses. Such men will commonly be 
easier to train for the task than persons already experienced in crop report- 
ing, survey taking, and the like, because they do not have so much to un- 
learn. The attitudes and objectives of crop reporters, for example, do not 
altogether fit the job of census taking. 

Professor Benedict seems fearful that a complete coverage by the method 
w^e propose may affect the comparability of the results. We fail to see how 
this can be a serious problem as between future censuses, if the census 
officials devise proper principles and bases of classification to be applied to 
the schedules brought in. It is true that considerable variation will occur at 
the lowest margin of inclusion; but this will affect the data only for the bot- 
tom group, those for all the others being protected thereby. 

Now as to the reservations about the findings. If our statements concern- 
ing Professor Davis's results seem to carry the implications that we accept 
them “as ideally perfect,” this is merely a defect in exposition. In fact, we 
have compared Professor Davis's data with the census data town by town 
and census by census, until we have satisfied ourselves as to about what part 
of the deviations are due to differences in definition and what part to differ- 
ences in enumeration. We might have included some of our own detailed 
analyses except for lack of space and except for not wanting to anticipate 
publication by Professor Davis. None of the enumerations is perfect, but 
our study leaves us with no doubt that Professor Davis's enumeration is 
more nearly correct. 

As for other parts of New England, we of course agree that differences in 
conditions in adjoining towns can cause an increase in one and none or even 
a decrease in another. But this is not likely to be frequently the case, as 
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would appear from our mapping of census changes. Furthermore, a great 
deal of detailed town-by-town analysis of changes in agriculture and land 
use, accompanied by no small amount of field observation, over the past 
seven years while we have been engaged in a study of the land and agricul- 
tural economy of New England, has given us a pattern of areas of uniformity 
of change according to topography, soil type and location with which the 
census reports of change are only partly consistent. 

Professor Benedict suggests that the proper approach in studying this 
problem is to assume that the census reports of change are correct and to 
look for another explanation only when necessary. That, of course, is exactly 
what was done in this case. For three years the senior author struggled with 
the available census data upon New England agriculture and land use, try- 
ing to derive from them a consistent account and explanation of change, 
before deciding to inquire into the nature of the data and the census pro- 
cedure. This led him into similar studies of change in relation to census data 
in other regions. The striking parallels found in other Northeastern states 
and in certain other sections reinforced his conclusions as to the New Eng- 
land census data. It is entirely possible, of course, that we have assigned too 
much of the change in reported data outside of the Northeast to variations 
in census procedure, and not enough to the “dynamics” of the period. We 
offer only a judgment on this point; but it is based upon more examination 
of census data in relation to other data, more consultation with other users 
of census data, and more interviews with research workers in different areas, 
than almost any judgment that has been made. Both of the authors have 
done considerable research work in some other sections of the country, 
notably the Great Lakes states and California. 

Professor Benedict writes of the need of refined studies as a basis for the 
1940 census. Indeed this would be desirable. The senior author has labored 
for three years to get such studies under way with the Social Science Re- 
search Council, with the Committee on Government Statistics and Informa- 
tion Services, and with the census officials themselves. And now the plans 
of the 1940 census are nearly complete. A tentative schedule has already 
been agreed upon among the Washington bureaucrats. The plans do not 
include the complete coverage of agricultural production urged in this article, 
and some other of the recommendations. Even Professor Benedict’s innocent 
comments will unfortunately be used by census officials as reasons for not 
accepting these recommendations. 

John D. Black 

R. H. Allen 



VARIATIONS AMONG CITIES IN PER 
CAPITA INCOME 
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C ITIES OBVIOUSLY differ in the per capita income of their residents. 

These differences are important in connection with many features 
of their pubUc and private activities. This article will report methods 
of measuring, or at least estimating closely, the relative status of cities 
in the United States of 25,000 and over in respect of income at or near 
1930 by using facts of record concerning 117 cities for 20 items of in- 
come or expenditure. It will also present certain facts concerning the 
significance of variations among cities in per capita income. 

A true or perfect measure of the private income of a city is obviously 
the sum of the incomes of its citizens or inhabitants. This being im- 
possible to obtain, one might use (a) the reported incomes of those 
reporting to the Federal government and (b) the wages (observed, 
taken from testimony, or estimated) for the rest. But the former are 
not revealed and the latter would require very great labor and ex- 
pense for even rough estimates. So we can only estimate income from 
items which are related to income partially or deviously, and may be 
dependent upon other features of a city than the income of its resi- 
dents. 

This report suffers from four other limitations. It concerns dollar 
incomes with no allowance for differences in the value of money in the 
cities in question. It concerns, not absolute incomes in dollars per 
capita, but only relative incomes or indices which will rank the cities 
more or less accurately as their absolute per capita incomes would 
rank them if the latter were known. It concerns incomes for a period of 
several years centering about the year 1930. How stable the results 
are can be determined only when comparable data are again available, 
presumably in the next census. It concerns only 117 cities of the 310 
which could have been used. They are, however, a fair sample for our 
problem. 

What I have done is to take such facts as would presumably show a 
positive correlation with the true or perfect measures of the per capita 
income of the com muni ty or of some large group of its population, and 
treat them reasonably. The intercorrelations of these possible symp- 
toms of income are themselves instructive. 
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The items below were chosen from about two hundred which 1 have 
collected for most cities of 25,000 or over. Some (e.g., number of in- 
come-tax returns) concern directly the incomes of the relatively 
wealthy; some (e.g., 5-percentile rental) concern the incomes of the 
very poor; some (e.g., wages of employees in retail stores) concern in- 
comes of the so-called lower middle classes. From the many statistics 
of retail sales available those were chosen which seemed likely to cor- 
relate most closely with the expenditures of a city’s residents. 

Identic 

fication Item 

number 

1. Approximate number of income-tax returns per capita. The number re- 
ported in U. S. Treasury Publication, No. 2108 for 1933, divided by the 
1930 population.* 

2. Approximate number of income-tax returns in 1926 reporting $5,000 or 
over. Computed pro rata from data for counties as given in National 
Markete and National Advertising. 

3. Income as estimated in Markets and Quotas, Curtis Publishing Co., 1932, 
divided by the 1930 population to give a per capita estimate. 

4. ^Total income” as estimated for 1926 in National Markets and National 
Advertising, Advertising Department of the Crowell Publishing Co., 1927, 
divided by the geometric mean of the 1920 and 1930 populations. 

5. "Marginal income” as estimated for 1926 (same source as Items 3 and 4) 
divided by the geometric mean of the 1920 and 1930 populations. 

6. Average (with approximately equal weight) of the average salary of ele- 
mentary-school teachers and the average salary of high-school teachers. 
Computed from data in the Biennial Survey of Education, 1928-1930, 
U. S. Department of the Interior, Office of Education, Vol. II, pp. 142 f. 
and 251 f. 

7. Average salary of full-time employees in retail stores. U. S. Census of Dis* 
trihuiionfor 1930, Volumes 2 and 3. 

8. Average wage of full-time employees in manufacturing plants. Average 
for 1929 and 1931. Computed from data in the supplements to the 19SS 
Biennial Census of Manufactures. 

9. Per capita bank deposits. Computed from data given in Markets and 
Quotas, Curtis Publishing Co., 1932. 

10. Per capita expenditures for the support of churches in 1920. Computed 
from data in Tables 30 and 31 of Religious Bodies, 1936, U. S. Census. 

11. Per capita value of sales of all retail stores. Computed from data in U. S. 
Census of Distribution for 1930, Volume 1. 

12. Per capita value of sales of food. Same source as for Item 11. 

13. Per capita value of sales of cigar stores. Same source as for Item 11. 

14. Per capita value of sales of drug stores. Same source as for Item 11. 


* By inadvertence the income-tax scores for 1933 were used instead of those for the average of 1930 
and 1931. Since the differences are small and "accidental” (the correlation between the two sets is .84) 
I did not recompute the correlations and indices. The changes would be very slight in the former and 
inappreciable in the latter 
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Identic 

ficaiion Item 

number 

15. Per capita circulation of fifteen leading magazines. The circulations are as 
reported in Circulation of Fifteen Leading Magazines by the Marketing 
Division of the International Magazine Company. The 1930 populations 
are used as divisors. 

16. Per capita circulation (approximate) of Modern Screen, Radio Stars, and 
Modem Romances. Data from Modern Magazines for 1935 divided by 
1930 population. 

17. Per capita value of building permits for private garages. Computed from 
the data in Bulletin 545 of the U. S. Bureau of Labor Statistics, Building 
Permits in the Principal Cities of the U, in 19S0, 

18. Per capita number of automobiles. The sum of the numbers reported for 
Fords and cars other than Fords in Markets and Quotas, Curtis Publishing 
Co., 1932, divided by the 1930 population. 

19. Estimated average family rental. Computed from data in the 1930 Census, 
Statistics of Population, Vol. 6, Tables 7 and 21 for each state. 

20. Rarity of extreme poverty, measured by the rent paid (or equivalent if 
the home is owned) by the 5th percentile family (i.e., the rental less than 
which is paid by 5 per cent and more than which is paid by 95 per cent of 
the community's families). Same source as for Item 19. 

Items 3, 4 and 5 are of unknown composition and may contain 
factors desirable from the advertiser’s point of view, but not from 
ours. We shall in fact not use them in our final indices. Items 11, 12, 13 
and 14, reporting the sales of retail stores in the city (total, food, cigar 
stores and drug stores) are disturbed by the fact that in suburban 
cities (such as Cambridge, Newton and Somerville), the residents buy 
much from the big city whose suburbs they are, and by the fact that 
in trading centers (such as Lexington, Kentucky, or the three Spring- 
fields), the retail stores sell much to non-residents. Item 9 (bank de- 
posits) is subject to the same sort of disturbance. 

Expenditures for churches (10) and for the fifteen well-known peri- 
odicals (15) indicate the incomes of church supporters and readers of 
“good” magazines. We lack items of expenditures for piostitutes, 
gambling, etc., as supplements and correctives. The expense for rental 
(Item 19) is also subject to moral limitations. A given expense for a 
home, say of S300 per year, may be a quarter of the income of men de- 
voted to home and family or an eighth of the income of men devoted 
to more sensual and exciting pleasures. 

The original data are marred for our purpose by certain inade- 
quacies and defects. “Bank deposits” are a mixture of savings and 
check accounts; “Income-tax returns” are as described on page 18 f. of 
Statistics of Income for 19S0; “Church expenditures” do not include all 
the churches in the city. These are the worst defects, but probably no 
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item is impeccable. We can only hope that the errors act largely at 
random, so that a composite of many items will be fairly near the 
truth. 

In certain cities the per capita income is a composite of incomes of 
white and negro families, and in all cities it is a composite of incomes 
of families heterogeneous in many respects. It would be useful to re- 
peat this entire study with allowances for the age-distribution and 
other variables in each city. 

It will be desirable eventually to study variation in income among 
special groups of cities, such as trading centers and suburbs, manu- 
facturing, mining, and white-collar communities, north and south, 
large and small, etc. But it seemed best first to include a wide range of 
varieties, partly to have a large enough group to work with, and partly 
to gain information about the difficulties arising from heterogeneity. 
So I have used those cities which had populations of from 25,000 to 
90,000 in 1900.^ Some are now ten times as large as others; they are 
scattered all over the country; they include suburbs, trading centers, 
mining cities, etc. I did not even exclude Atlantic City, a resort-city 
in which the sales of cigar-stores, for example, would give an utterly 
fantastic measure of the income of the resident population. 

Let us examine the facts regardless of all these disturbing factors 
except if, when, and as they influence some conclusion. 

The first set of facts comprises the intercorrelations of the items 
shown in Table I. These are all computed by Sheppard’s formula 
(r=co8 tV where U is the percentage of unlike-signed pairs), counting 
cases of -t-0, 0+, —0, 0 — , and 00 as follows: one fourth of them 
were coimted as like-signed; one fourth of them were counted as un- 
like-signed; one half of them were divided between like-signed and 
unlike-signed in the same proportions as held for the pairs involving 
no zeros. This minimizes the influence of skewness and extreme cases 
in the distribution of any item. 

I include also in Table I the correlations with a weighted composite 
of number of homes owned (per capita), persons graduating from 
high school in 1934 (per capita), ratio of the outside benevolences of 
the churches to their expenditures for their own preacher, choir, etc., 
and the excess of physicians, nurses and teachers over male domestic 
servants in the city’s population. I shall call this composite score P.Q. 
since it seems to be an indication of certain personal qualities in the 
population. It will be of great service in interpreting expenditures as 
sjrmptoms of income. Evidence which I lack space to present shows 

> Leas three for which 1930 data are not available, because they have been absorbed or are now too 
small. 
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that the P.Q. of a city is only slightly related to its income or tax re- 
ceipts, but rather closely related to how it spends each of these. 

Study of Table I shows that the items are more or less “constel- 
lated.” The income-tax data and the commercial estimates of income 
correlate inter se from .57 to .81. If we leave out the Curtis estimate 
(Item 3) the other four correlate low with all other items, and not at 

TAULE 1 

coriu:lations 

The interoorrdattoiis of various measures whioh are presumably indicative of the relative amounts of private income of 
cities; and the correlations of each measure with a composite (P.Q.) indicative of certain qualities in the population. 

Decimal poirUg are omitted. 
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all with P.Q.* The salary and wage data (Items 6, 7 and 8) correlate 
inter $e .67, .56, and .66, and correlate low with bank deposits, church, 
magazines, total retail sales, and drugs, and low with P.Q. Ownership 
of automobiles (18), general magazines (15), and total retail sales (11) 
correlate inter se .71, .68, and .75, and very high with P.Q. (.65, .58, 
and .63). The average expenditure for rent and the expenditure of the 
5-percentile family, intercorrelate .94, and correlate high (.58 to .66) 
with the salary and wage items, and low with P.Q. (.22). 

Since the commercial estimates are of undescribed constitution and 
may not be published in the future, it is best to get an income index 
without using them if that can be done with no substantial sacrifice. 
Guided by the facts of Table I we compute certain correlations be- 
tween a composite of the three commercial estimates (3, 4, and 5 with 


• The CurtiB estimate is weighted with whatever causes expenses for good magasines. and for rent, 
and has kinship with P.Q. These features may improve it for the purposes for whioh it was designed. 
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respective weights of approximately 1, 2/3 and 1 respectively) and 
some of our other measures. The results (presented in column A of 
Table II), especially the correlation of .86 with an income-tax com- 
posite, show that we can dispense with them. 

Since our expenditure items are already weighted in favor of reputa- 
ble expenditures, we will do well to keep our index free of Items 15 
(fifteen magazines), 11 (total retail sales), and 18 (automobiles) which 
all correlate high with P.Q. 

Income-tax data we must, of course, keep, and the salary and wage 
data. To supplement these we need especially some items correlated 
with the incomes of the very poor. Item 20 (rental of the 5-percentile 
family) will serve this purpose, either by itself or as included in item 
19 (average rental) in which it has suitable weight and with which it 
correlates .94. Sales of retail food-stores serves the same purpose, 
since so large a fraction of the incomes of the poor must be spent for 
food. Bank deposits, church expenditures and cigar and drug stores 
presumably deserve some weight. 

Items 100 (Modem Screen, etc.) and 125 (private garages) are ex- 
cluded because they are probably unnecessary and may not be avail- 
able in future years. 

A composite of Items 9, 10, 12, 13, and 14 (bank deposits, church 
support, and retail sales of food, cigar and drug stores) with weights 
of approximately 1, 1, 2/3, 2/5 and 2/5 respectively, has correlations 
as shown in Column D of Table II. 

TABLE n 

INTERCORRELATIONS OF VARIOUS COMPOSITE MEASURES 



A 

B 

C 

D 

E 

F 

A. Commeroial eBtimates of income 

— 

.86 

.41 

.61 

.71 

-.10 

B. Income tax returns 

.86 

— 

.16 

.62 

.66 

-.10 

C. Salaries and wages 

D. Bank deposits, churoh, food, cigar and drug 

.41 

.16 

. — 

.16 

.62 

.17 

store sales 

.61 

.62 

.16 


.63 

.13 

E. Average rental 

F. P.Q. (home ownership, high school gradua- 

.71 

.66 

.62 

.63 


.22 

tion, benevolence, etc.) 

-.10 

-.10 

.17 

.13 

.22 

— 


I propose therefore as an index of the per capita private mcome of a 
city a composite of the following. For the weights I have used, any 


others that seem better can be substituted. 

lUm Weight 

1. The number of income tax returns 5 

2. The number of income tax returns over S5,000 5 

6. Average of average salary of elementary school teachers and aver- 
age salary of high school teachers 2i 

7. Average salary of full time employees of retail stores 2 

8. Average wage of workers in manufacturing plants 3 

9. Bank deposits 2| 
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Item Weight 

10. Current expenditures for churches 2 

12. Sales of retail food stores 3} 

13. Sales of retail cigar stores 1 

14. Sales of retail drug stores 1 

19. Average family rental (or equivalent in case of owned homes) 4 


My weighting gives approximately equal weight to the income-tax 
data and the salary-wage data, and about 1 1/5 times as much to 
these together as to the data from expenditures and bank deposits. 
In the latter, rent and food store sales have about equal weight, and 
together as much as all the others. 

That the resulting index has some value may be seen by noting 
which of the 117 cities it puts at the top and which at the bottom. By 
it the five highest are Newton, Atlantic City, Yonkers, Hartford, and 
Oakland. The five lowest are Augusta (Ga.), Charleston (S.C.), Mont- 
gomery, Savannah, and Kansas City (Kan.). 

I report in Table III the score of each of the 117 cities so that any- 
body may check the index in any way that seems desirable. I report 
also the score of each city by two different combinations of Items, 
Index IB and Index IC. Index IB omits Items 7 and 8 but adds Item 
20 (5-perccntile rental) and Item 17 (building of private garages). The 
weights in Index IB are as follows: 1, 5; 2, 5; 6, 5; 9, 2^; 10, 3; 12, 3^ ; 
13, 2 ; 14, 2; 17, 1§; 19, 6^; 20, 4. Index IC is the same as IB except 
that Items 13, 17, and 19 are omitted. 

It will be observed that these substantial changes in the elements do 
not greatly alter the ranking of the cities. The correlations between 
the three indices are: Ia with Ib, .93; Ia with Ic, .88; Ib with Ic, .98. 

An accurate census of the actual incomes of the residents of fifty 
or more selected cities would test the validity of these scores. If they 
are found valuable, this same census (or a more extensive one) could 
be used to compute absolute dollar incomes from the relative scores by 
this index. It isat least good enough to make its correlations instructive. 
Some of them are as follows: 

I. With the per capita value of property subject to taxation in 
these cities (computed by using the reported assessed valuation and 
reported rate of assessed to real value for each city in 1930) r=.44. 

II. With the “personal qualities” composite of scores for home own- 
ing, graduation from high school, ratio of outside benevolences to ex- 
penditures for local churches, and excess of physicians, nurses and 
teachers over male domestic servants, r = .08. 

III. With a composite of the per capita numbers of telephones and 
of domestic installations of gas and of electricity, r=.37. The correla- 
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tion of the "personal qualities” composite with the gas, electricity, 
and telephone composite is .57. Since the correlation of 1 with the 
"personal qualities” composite is only .08, we can conclude that the 
frequency of use of gas, electricity, and telephones in a city is a better 


TABLE ni 

SCORES OF CITIES IN PER CAPITA INCOME BY THREE INDICES 



A 

B C 


A 

B C 


■a 


Alabama 



Massachusetts 



Springfield 

Youngstown 

Bl 

BIBI 

BirmincbRm 

-fi 

-8 -3 

Broekton 

1 

0 1 


BE] 


mm 

-11 -5 

Cambridge 

9 

9 7 



Montgomery 

-11 

-12 -6 

Chelsea 

-4 

-5 -3 

Oregon 



Arkansas 



Fitchburg 

Haverhill 

-3 

-3 0 

Portland 


1 2 

Little Rook 

-5 

-6 -2 

-2 

4 -1 

Pennsylvania 



California 



Holyoke 

2 

3 3 

Allentown 


5 1 

Oakland 


10 8 

Lawrence 

-3 

-4 -1 

Altoona 

-4 

1 2 

Saoramento 

8 

6 6 

Lynn 

Malden 

3 

4 8 

Chester 

1 

-1 0 

Colorado 



2 

4 4 

Easton 

9 

9 7 

Pudi>lo 

-9 

-13 -9 

New Bedford 

-6 

-5 -3 

Erie 

1 

1 1 

Conneetieut 



Newton 

31 

37 28 

Harrisburg 

4 

ft ft 

Bridgeport 

Hartford 

2 

1 2 

Salem 

3 

4 4 

Johnstown 

-1 

-3 -2 

14 

15 14 

Somerville 

5 

3 3 

lAancaster 

3 

5 ft 

New Britain 
Waterbury 

0 

3 

-2 -2 
2 2 

Springfield 

Taunton 

7 

-7 

7 ft 
-8 -ft 

McKeesport 

Newcastle 

5 

-2 

0 3 

-1 0 

Delaware 



Michigan 



Reading 

Wilkes-Barre 

Williamsport 

2 

8 2 

Wilmington 

Florida 

8 

10 7 

Bay City 
Grand Rapids 

-8 

6 

-9 -5 
7 5 

2 

1 

3 3 

2 3 

Jacksonville 

~5 


Jackson 



York 

1 

3 5 

Georgia 

Atlanta 

-2 

-2 -2 

Saginaw 

Minnesota 

-2 

-5 -3 

R. 1. 

Pawtucket 

-2 

0 0 

Augusta 

-15 

-15 -9 

Duluth 

-1 

0 

1 

Woonsocket 

-3 

-3 -2 

Savannah 

-11 

-10 -5 

Missouri 



S. Carolina 



Illinois 



Joplin 

-8 

-12 -7 

Charleston 

-12 

-12 -5 

East St. Ixiuis 

-5 

-8 -5 

Montana 



Tenn. 



Joliet 

9 

9 6 

Butte 

5 

-3 -1 

Chattanooga 

-5 

-ft -2 

Peoria 

Bl 


Nebraska 



Knoxville 

-7 

-7 -2 

Quinoy 

llookford 

m 


Linccdn 

N.H. 

■1 

wm 

Nashville 

Texas 

-4 

-ft -2 

Bpringfidd 

Indiana 


0 1 

Manchester 

-ft 

-7 -4 

Dallas 

4 

3 6 

Bl 


N. J. 



Fort Worth 

-4 

-5 -2 

Evansville 


BKl 

Atlantic City 

19 

25 17 

Galveston 

-1 

-2 1 

Fort Wasme 

IB 


Bayonne 

2 

1 2 

Houston 

3 

2 4 

South Bend 

■1 


Camden 

-4 

-4 -2 

San Antonio 

-7 

-8 -3 

Terre Haute 

-4 

-5 -2 

Elisabeth 

3 


Utah 



Iowa 



Hoboken 

9 

9 8 

Salt Lake City 

-1 

-4 0 

Cedar Rapids 
Council Bluffs 

-2 

-2 -1 

Passaic 

3 

2 -1 

Virginia 

Norfolk 



-6 

-10 -6 

Trenton 

5 

ft ft 

-5 

-ft -3 

Davenport 

0 

0 1 

N.Y. 



Richmond 


1 3 

Dee Moines 

1 

0 3 

Auburn 


1 1 

Washington 

Seattft 

Bl 

■Bl 

Dubuoue 

Sioux City 

-5 

-5 -3 

Binghamton 

Elmira 

2 

4 3 

Bl 

BBI 

-3 

-4 -2 

3 

2 2 

Spokane 

Taeoma 



Kansas 



Bcheneciady 

7 

8 5 

El 


Kansas City 

-10 

-13 -7 

Troy 

1 

1 2 

W. Va. 



Topeka 

0 

-2 0 

Utica 

3 

4 4 

Wheeling 

8 

7 8 

Kentucky 



Yonkers 

18 

mJmmi 

Wisconsin 



Covington 

0 

-3 -2 

Ohio 



La Crosse 

-3 

-4 -2 

Lexington 

4 

2 3 

Akron 

-5 

-1 -2 

Oshkosh 

-4 

-2 -1 

Maine 



Canton 

ft 

4 1 

Racine 

3 

3 -1 

■ 1 \wm\ 

4 

4 4 

Dayton 

3 

-2 3 

Superior 

-ft 

-7 -4 


index of its populace than of their per capita income, and is a poor in- 
dex of the latter. 

IV. With the percentage of persons 16 or 17 years of age attending 
sdhools, r=s — .13. 

y. With a composite of per capita public expenditures in 1930 for 
teachers’ salaries, textbooks and supplies, libraries and museums and 
recreation, rs.52. 

VI. With a composite of per capita public expenditures for high- 
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ways, light, sanitation, general government, police, fire department, 
health and public safety, r=.43. 

The correlations of the “personal qualities” composite with the items 
of IV, V, and VI are very different from those of I. They are .56, .24, 
and —.33. The —.13 and .56 for IV offer impressive evidence of the 
fact that the way the citizens spend their income counts more in cer- 
tain important matters than the amount they have to spend. The .52 
and .24 for V in conjunction with the .43 and — .33 for VI are further 
evidence of this, complicated, however, by possible inffuence of the 
cost of living. 

It would be possible to compute correlations showing the signifi- 
cance of differences between cities in private income for many other 
features of the cities in question. But it seems best to defer this until 
the facts presented in the paper have been supplemented by data 
from all cities of 25,000 or over, and until the correlations have been 
computed for less heterogeneous groups of cities. 



OUTLINE OF 1936 MORTALITY AND NATALITY 
TABULATIONS MADE BY THE BUREAU 
OF THE CENSUS 


Bt Fobbsbt E. Lindbb 
Bureau of the Ceneu* 

T he principal vital statistics tabulations made by the Bureau of 
the Census are published annually in Mortality StcUisHcs; Birth, 
Stillbirth, and Infant Mortality StatisHca; or in Vital StatisHca — Special 
Report. These published tables are consolidations and condensations 
of more detailed, printed machine tabulations. The unpublished data 
constitute a valuable source of material which is available to the seri- 
ous student of vital statistics. Files in the Division of Vital Statistics 
contain voluminous unpublished mortality tabulations dating back to 
1900, and natality tabulations dating back to 1915. While the Bureau 
of the Census cannot supply unlimited compilations from these files, 
every possible effort is made to meet the needs of those desiring such 
material. With the ultimate extension of microphotographic methods of 
preserving data, it may be possible to supply film copies of complete 
sets of tabulations at a nominal cost. 

One of the principal obstacles to the full utilization of such extensive 
statistical material collected by various governmental agencies, is the 
fact that the nature and extent of such data is not well known to those 
outside each particular collecting agency. The desirability of detailed 
indices which would facilitate the use of such material cannot be over- 
emphasized. The outlines given here are intepded to summarize the 
specifications for each of the machine tabulations now being made by 
the Bureau of the Census of 1936 mortality and natality data. 

All vital statistics tabulations by the Bureau of the Census are based 
on birth and death certificates, transcripts of which are obtmned from 
the various state and city public health offices where the original cer- 
tificates . 'irmanently filed. In 1936 the Bureau received transcripts 
for approxii*.ately 1,475,000 deaths, 2,136,000 births, and 74,000 still- 
births. Each of these individual records is put through a series of cod- 
ing pirocesses whereby the written information is translated into nu- 
merical codes. This coded information is then transferred to a standard 
45-column tabulation punch card. Detailed instructions regulating all 
coding and punching procedures are given in the official 1936 Instruc- 
Hon Manned prepared by the Division of Vital Statistics. A limited 
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number of Instruction Manuals are still available for free distribution 
to professional persons. 

figures 1 and 2 are reproductions of the 1936 mortality and natality 
cards. Below each card is a brief description of the information punched 
in the various fields. Machine tabulations from these cards are made, 
not on commercial tabulating machines, but on the census “unit coun- 
ter” machine. A description of these machines, as used in the 1930 
Population Census, has been published by Dr. Leon E. Truesdell.* The 
unit counter does not, like the commercial machine, add up amounts 
represented by holes punched in the cards, but rather counts the num- 
ber of instances (in this case births or deaths) for specified classifica- 
tions, for example, the number of deaths of males under five years of 
age. A clear understanding of the nature of the resulting tabulations 
can be had by considering the tabulation to be composed of two parts. 
The first part may be termed the “sort” and the second part the “ma- 
chine count.” The cards are first divided into a number of groups by a 
sorting machine. Each group is then run through the unit counter and 
the number of instances in specified classifications is counted and re- 
corded. 

The printed record of the tabulation is made on standard census 
machine slips. These machine slips are printed forms of three to six 
“decks,” each deck consisting of 10 columns of tabulation. The groups 
into which the cards have been sorted are indicated on the stub of the 
first deck, whereas the column headings show the calssifications for 
which counts are made. The following decks may be considered as hori- 
zontal extensions of the first deck, since they contain only additional 
columns of machine counts. Figure 3 is a reproduction of one machine 
slip for Mortality Tabulation No. 2. This reproduction shows the first 
deck and the column headings for the remaining decks. The “sort” and 
consequently the detail of the side stub is the same for all decks. 

The birth and death transcripts and the tabulation punch cards used 
in making the tabulations are not preserved, but the printed machine 
slips arc permanently filed. 

The tables given on pages 486 and 487, outlining the 1936 vital sta- 
tistics tabulations, give three specifications for each tabulation: (a) 
the cards included; (b) the sorting groups; and (c) the classifications 
for which the counts are made. 

In a sort of cards on the basis of two items, one sort is a sub-division 
or breakdown of the other. For example, if it is stated that the cards 
are sorted into “cause of death; sex,” this means that the sex distinc- 

^ Trueadell, Leon E. *The Meohanios of the Tabulation of the Population Censua/ This Journal, 
Maroh 1935, Volume SO, pp. 89-94. 



CENSUS MORTALITY CARI>— 1936 


















































FIGURE 2 

CENSUS NATALITY CARD— 1936 




FIGURE 3 — CENSUS MACHINE SLIP FOR MORTALITY TABULATION NO. 
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The rmnoduetion shows the first "deck” with sorted groups indicated in the stub and counted items shown on the ocdumn heads. Column heads only 

are shown for the remaining decks since all stubs are identical. 
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tion is shown for each cause of death. But in the machine count, while 
each item is a breakdown of each item sorted, the items counted are 
usually parallel classifications and not successive breakdowns one of the 
other. 

An example may serve to make this clear. Consider Mortality Tabu- 
lation No. 2. This tabulation is based on all mortality cards. These 
cards are first sorted into state groups. Each state group is sorted by 
sex; each state-sex group by race; and finally, each state-sex-race 
group is sorted on the basis of the population of the place of death. 
Then each of these state-sex-race-population groups is run through 
the unit counter, and counted by age, month of death, nativity, and 
marital status. The distribution by age is therefore available for each 
state-sex-race-population group, and so also is the distribution by 
month of death, by nativity, and by marital status. But the distribu- 
tion by month of death is not available for age groups, nor is the dis- 
tribution by nativity available for month-of-death groups. 

Most tabulations involving geographic areas give the number of 
births or deaths according to the city or county in which the birth or 
death occurred. The exceptions to this are Mortality No. 12, in which 
the geographic areas are those of the place of residence of the decedent, 
and Natality No. 5, in which the geographic areas refer to the mother’s 
residence. 

Certain of the tabulations contain a classification based on the popu- 
lation of place of birth or death. This classification consists of the fol- 
lowing groups: (a) rural part of counties, which includes everything 
outside of cities or incorporated places having more than 2,500 inhabi- 
tants; (b) cities or incorporated places of 2,500 to 10,000 population, 
designated as “rural cities”; (c) cities of 10,000 to 25,000; (d) cities of 
25,000 to 100,000; (e) cities of 100,000 or more. This five-group classi- 
fication is not used in all cases and, where the terms “Urban” and 
“Rural” are used alone, the “Rural” includes all areas under 10,000 
population and the “Urban” all cities of 10,000 or more population. 

Where the expression “detailed races” is used, the racial breakdown 
is in detail as punched in column 17 of the mortality card, except that 
positions 7 and 8 are thrown together. Where race is stated without 
qualification, the racial breakdown is White, Negro, and Other, or 
simply White and Other. 

In addition to the tabulations outlined here, certain experimental 
tabulations will be made. Some of these will form the basis for more 
extensive and adequate state reports. Other rather extensive tabula- 
tions will be made, in order to obtain material for analysis of multiple 
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CENSUS MORTALITY TABULATIONS— 1936 

For each tabulation, items under 'sortinc Bpeei6eations” are suooessive breakdowns, whereas items 
under "counting specifications” are breakdowns of each sorted group, but not successive breakdowns 
under each other. In all instances, the data tabulated are the number of deaths (exclusive of stillbirths; 
for each dassifioation. 


Tab. Cards indaded 

1 Cards for cities of 10,000 or 
more population. 

2 All cards. 

3 All cards. 


4 All cards. 


5 Cards for cities of 10,000 to 

100,000 population. 

6 Cards for areas under 10,000 
population. 

7 Cards for cities of 100,000 or 
more population. 

8 All cards for violent or acci- 
dental deaths. 

0 All cards for motor-vehicle 
accident deaths. 


10 All cards. 


1 1 Cards for nonresident deaths. 


12 Cards for nonresident deaths. 


13 Cards for deaths under one 
year of age. 

14 Cards for deaths under one 
year of age. 

15 Cards for deaths under one 
year of age. 

16 All cards except White or 
Mexican. 


SorHng apeeijieations 
Each state: each city: sex; race 
for certain cities. 

Each state; sex; detailed race; 
population of place of death. 
Each state; detailed cause of 
death; sex. 

Each state; race for selected 
states; detailed causes of death; 
sex. 

Each state; race for selected 
states; selected causes of death; 
sex. 

Each state; race for selected 
states; selected causes of death; 
sex. 

Each state; each city; race for 
selected cities; selected causes 
of death; sex. 

Each state; type of accident; 
place of accident. 

Each state; type of accident; 
rural; rural city; each city over 

10,000 population. 

Each state; urban and rural 
groups ; type of institution where 
death occurred. 

Each state; urban and rural 
groups; type of institut ion where 
death occurred. 

Each state of residence; urbian 
and rural groups; type of insti- 
tution where death occurred. 
Each state; urban and rural 
groups; race. 

Each state; race; selected causes 
of death; detailed age groups; 

sex. 

Total U. S.; cause of death; de- 
tailed age groups; sex. 

States of 1920, all others; Negro, 
other races; defiled causes of 
death; sex. 


Counting apsci/leationa 
Five- 3 ^ar-age groups; month; 
detailed race; nativity of white. 
Five-year-age groups; month; 
nativity; marital condition. 
Population of place of death by 
race; individual cities over 

100,000 by race. 

Five-year-age groups; month; 
autopsy; secondary cause (yes or 
no); tertiary cause (yes or no); 
type of institution. 

Each city. 


Each county. 


Five-year-age groups; month 


Five-year-age groups. 

'Fype of pedastrian, vehicle, ac- 
cident; location of accident; du- 
ration of injury; day and month 
of injury. 

Each city and county 


Each city and county 


Place of residence; each city and 
county. 

Each city and county 

Population of place of death ; in- 
dividual city. 

Detailed race; month. 

Five-year-age groups; month; 
detailed race. 
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CENSUS natality TABULATIONS— 193e 

For each tabulation, items under "sorting speoifioations* are suooessive breakdowns, whereas items 
under "counting specifications* are breakdowns of each sorted group, but not successive breakdowns 
under each other. In all instances, the data tabulated are the number of live births for each elassifi- 
eation. 


Tab. Cards included 

1 All cards. 


2 All cards for plural births. 

3 All cards. 

4 Cards for nonresident births. 
A Cards for nonresident births 

6 All cards. 

7 All cards except those for 
Massachusetts and New 
Hampshire. 


Sorting tpeeifieaiioM 
£!aoh state; rural, rural eities, 
each city over 10.000 popula* 
tion : sex. 


Each state; twin, triplet, etc., 
by number living; race; White 
by nativity of mother; age of 
mother in 5-year*age groups. 
Each state; urban and rural 
groups; race; attendant at birth. 
Each state; urban and rural 
groups; race; attendant at birth. 
Each state of residence; race; 
attendant at birth. 

Each state; sex ; race; country of 
birth of White mother; age of 
mother in 5-year-age groups 

Race; country of birth of White 
mother; birth order of child; age 
of mother in 10-year-age groups 


Counting epeei/leationt 
Detailed race of child; parent 
nativity of White; month; na- 
tivity of father of White; nativ- 
ity of mother of White; legiti- 
macy by race. 

Age of father; number of chil- 
dren bom; sex of mate; country 
of birth of mother. 

Each city and county. 

Each city and county. 

Place of residence, each city and 
county. 

Age of father; country of birth 
of father; number of children 
born; legitimacy by urban or 
rural. 

Unit of age of mother; number 
of children living. 


CENSUS STILLBIRTH TABULATIONS- 1936 

For each tabulation, itenis under "sorting specifications* are successive breakdowns, whereas items 
under "counting specifications* are breakdowns of each sorted group, but not successive breakdowns 
under each other. In all instances, the data tabulated are the number of stillbirths for each dassification. 


Tab. Cards included 

1 All stillbirth cards. 

2 All stillbirth cards. 

3 Cards for plural stillbirths. 

4 All stillbirth cards. 


Sorting speci/ieattmn 
Each state; rural, rural cities, 
cities of 10,000 to 100,000 as a 
group, each city of 100,000 or 
more population; sex. 

Each state; urban, rural groups; 
race. 

Each state; twins, triplets, 
quadruplets; race; age of mother 
in S-year-age groups. 

Total U. S. except Massachu- 
setts (Massachusetts sepa- 
rately); sex; race; White by 
country of birth of mother; age 
of mother in 5-year-age groups. 


Counting specifications 
Detailed race of child; parent 
nativity of White; month; na- 
tivity of father of White; nativ- 
ity of mother of White; legiti- 
macy by race. 

Each city and county 

Age of father; number of chil- 
dren bom; sex of mate; country 
of birth of White mother. 

Age of father; country of birth 
of father; number of children 
born; legitimacy by urban or 
rural. 
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causes of death. Specifications for these machine tabulations are not 
yet available. 

The 1936 tabulations are designed to provide tables which are 
comparable in form with those published in recent years and to pro- 
vide, in addition, new material relating to modem social and medical 
interests. A fundamental problem in any statistical agency, such as 
the Bureau of the Census, is to keep its classifications static enough to 
show time trends and, at the same time, to make such revisions as 
are needed. Needless to say, the nature and extent of mortality and 
natality tabulations have changed frequently since the Division of 
Vital Statistics was first established. The outlines given here are de- 
scriptive only of the 1936 tabulations. Future revisions are contem- 
plated, which will omit certain data of little social or medical impor- 
tance, and add more valuable information. 



ON AN ATTEMPT TO REDUCE INFANT 
MORTALITY IN DENMARK 


Bt Hans Cl. Ntb0llb 
University of Copenhagen 

I 

O P THE Scandinavian countries, Norway, Sweden and Denmark, 
the last-mentioned holds a rather bad record as far as infant 
mortality is concerned, and this has been the case for many years, 
even after statistics began to show a declinmg movement in all the 
three countries. 

In order to obtain a survey of the respective levels in the three 
countries we may construct an index of the variations from year to 
year by computing in the ordinary and well-known way the ratio be- 
tween the number of deaths occurring during a calendar-year among 


FIGURE 1 

INFANT MORTALITY IN THE SCANDINAVIAN COUNTRIES 1908-1933 



babies having not yet passed their first year and the number of chil- 
dren bom alive during the same year. Of course this method cannot be 
entirely exact, because in actual fact the number of deaths does not 
wholly originate from the number of births of the same year, but 
partly from births during the preceding year. However, merely for 
the purpose of obtaining a survey the present method should suffice. 

In the diagram (Figure 1) the upward and downward movement of 
infant mortality during the greater part of the present century has 
been illustrated for each of the three countries. As will be seen the 
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mortality has fluctuated rather considerably; but in spite of these ir- 
regularities the movements must be interpreted mainly as declining. 
Further, the courses of the three curves show marked parallelism, 
which undoubtedly puts Denmark in a rather unfortimate position, 
not particularly because the Danish curve is the upper one, but mainly 
because this curve invariably nms at a remarkably higher level than 
the other two curves. 

For the last 10 years alone we quote the following indices (percent- 
ages): 



Norway 

Sweden 

Denmark 

1924 

5.0 

6.0 

8.4 

1925 

5.0 

5.5 

8.0 

1926 

4.8 

5.6 

8.4 

1927 

5.1 

6.0 

8.3 

1928 

4.9 

5.9 

8.1 

1929 

5.4 

5 9 

8.3 

1930 

4.6 

5.5 

8.0 

1931 

4.6 

5.7 

8.1 

1932 

4.7 

5.1 

7.2 

1933 

4.8 

5.0 

6 8 


On an average the infant mortality of Norway and Sweden was 5.3 
per cent during these years, while the corresponding figure for Den- 
mark was 8.0 per cent. This means that the infant mortality of Nor- 
way and Sweden is only two-thirds of that of Denmark, and it .should 
be noted, that even if we took the numbers of still-born children into 
account, the result would not differ. 

A good deal of time has been spent in studying the causes of this 
phenomenon, which has puzzled medical as well as statistical science.^ 
Several physicians have conducted propaganda campaigns to in.stitute 
measures against certain supposed causes. 

The Health Committee of The League of Nations lias devoted its 
attention to the problem and it has been dealt with at an official 
nordic statistical conference, etc. No wonder that the National Health 
Service of Denmark in 1929 most willingly accepted a generous offer 
from the Rockefeller Foundation of a financial contribution towards a 
practical attempt at reducing the high infant mortality of the country 
on condition that the Danish authorities would undertake to follow 
the matter up if the attempt should appear to be successful. 

In order to carry out this experiment three districts were selected, 
one of which for special reasons was chosen within the capital of 

1 Cf. H. Ct. Nyb^: Okortelitfr in the oortbeni eemitriei/ N 0 rdie /MolMea/ vol. 

3, Stodtholm 1881, p. 311. Reed before the oflieiel eoofere&ee (Heleingfon 1381) of the ehieb of Che 
•tote etotietieel boneiie of the aordie eouatriee. 
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Copenhagen; the two others, on the other hand, were chosen in the 
rural districts, one of them in the insular part of the country, the 
other in Jutland (the Holbaek and Vejle districts respectively). Then 
three excellently trained nurses — one for each district. — were charged 
with the task of approaching all mothers who in each of the districts 
had recently given birth to children, immediately offering them gra- 
tuitously all their experience of child-nursing; and moreover, dur- 
ing the first year of each child, regular periodical visits in order to 
advise and help the mother also gratuitously. By special agreement 
the nurses received communications from the official birth-registers 
about births occurring in their districts. 

For each child under nurse-control the nurse had to keep a diary 
gradually supplied with facts which might be of interest for a judg- 
ment of the hygienic and social conditions of the “life” under consider- 
ation. These diaries contain a large number of records well worth a 
closer study. Here we only make use of those that concern the com- 
putation of the mortalitj' (cf. below). 

II 

What would 1 h‘ the effect of these measures could not possibly be 
ascertained if other mea.sures were not taken with the object of show- 
ing the mortality among a group of children under essentially identi- 
cal conditions, but not influenced by the efforts of the nurses. For this 
purpose there was, of cours«>, the current records of the official sta- 
tistics. For several reasons, however, the utilization of tliis possi- 
bility was found less apposite in this connection. The registrations of 
birtlis and deaths take place in the districts where these actually oc- 
cur and, even in cases of the decease of babies, independently of each 
other. This drawback does not matter when experiences from the 
country as a whole are utilized for computing infant mortality; for 
then it is only migrations between Denmark and other countries which 
may disturb the calculations, and these migrations may ordinarily 
be con.sidercd trifling so far as babies are concerned. If on the other 
hand we purposely confined ourselves studying the mortality within a 
limited home-district, for instance so limited that the conditions must 
closely resemble those of the nurse-districts, we could not ignore mi- 
grations to and from the district (cf. below). 

In order to procure more reliable observations special measures 
therefore must be taken. The possibilities for such, however, existed. 
For besides the legal registrations of births and deaths (ordinarily 
undertaken by the cleiigr) Denmark has a coordinated registration of 
the population settled in each local district, undertaken by the local 
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authorities. In addition to births and deaths the population-registers 
record the movements of the inhabitants. Now, suitable districts (in 
the following called "control-districts”) in the neighbourhood of the 
nurse-districts were chosen and, as far as the rural districts are con- 
cerned, the Danish State Statistical Department was charged with 
collecting records from the said population-registers of the control- 
districts, records suitable for a more exact ascertainment of the in- 
fant mortality of the control-districts. For each child reported to the 
register as being bom alive in the district, but not for children re- 
ported as to have immigrated into the district, the Department, ac- 
cording to an arrangement made for this purpose, received a special 
report; if the child in question died or moved away from the district 
before having reached exactly the age of one year the report was 
given when the child departed; if the child reached its first birthday 
while living in the district the report was given when this fact had 
been stated. 

The reports were in other respects the plainest possible. They only 
stated the name, profession, and place of residence of the parents, the 
day and year of the mother’s and the child’s birth, the sex and legiti- 
macy of the child, and finally, either the time at which the child had 
departed (died or moved away) or, in the opposite case, a direct 
notice of the anniversary. If any changes reported to the register had 
occurred as to the conditions of the child (if the parents married or 
the child was put out to nurse, etc.) such incidents were noticed too. 

According to the scheme the activity of the nurses was to begin on 
April 1, 1929 and was to comprise the children born alive in their 
districts during the ensuing five years. Pursuant to this scheme the 
transmission of the reports from the population-registers of the “con- 
trol-districts” began at the same date and was likewise to comprise 
all children bom alive in these districts during the ensuing five years. 
Consequently, the whole enterprise could not be brought to an end 
until a year after the last child under observation had been bom, 
which meant the first of April 1935. Afterwards the material has been 
reviewed and coordinated. 

One of the tasks has been to ascertain whether a “nurse-effect” on 
the infant mortality could be discovered. I have been able to perform 
this investigation only for the rural districts, because 1 had only — on 
behalf of the Statistical Department — ^to deal with these districts. 
Moreover, a corresponding statistical review of the observations origi- 
nating from the district of Copenhagen has for several reasons not 
been possible. 
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Without regard to this latter circumstance it may be of some inter- 
est to consider briefly how the existing rather few but first class obser- 
vations might be utilized in order to get as much use of them as pos- 
sible. It would, at any rate, be a pity to dispatch them with only a 
few vapid remarks. 


Ill 

In order to elucidate the sizes of the sets of rural districts under 
comparison we state the extent of the districts and, according to the 
Danish census of 1930, the numbers of inhabitants. 


Nurae-^istriets ControMiairicta 



Area 


Area 



square 

Inhabitants 

square 

Inhabitants 


miles 


miles 


Insular districts 

61 

7,950 

162 

23,000 

Jutland 

157 

12,200 

148 

22,100 

Total 

218 

20,150 

310 

45,100 


In spite of the rural character of the districts it may easily happen 
that there are urbanized agglomerations within the districts present- 
ing hygienic and social conditions which may differ slightly from the 
other part of the same district. In this respect the selection of the 
districts, however, must be considered rather fortunate. We quote the 
number of inhabitants of urban agglomerations within the districts; 
the areas, on the contrary, are not recorded in Danish statistics. 

N-districts C-districts 

Insular district — 2,235 

Jutland 1,004 3,751 


Total 


1,004 5,086 


Thus the population of the agglomerations constitutes a rather 
negligible part of the entire population of the districts. 

As will be seen the extent of the C-districts was about twice that of 
the N-districts. Whether districts of these sizes might be supposed to 
be sufficiently large for a final conclusion to be drawn concerning the 
significance of the difference between the mortality of each of the dis- 
tricts must necessarily depend upon the actual difference finally ar- 
rived at; and, of course, this could not possibly be stated from the 
very beginning. The extent of each of the N-districts was limited be- 
forehand, however, by the amount of work a single nurse would be 
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able to do; consequently no reason was found for enlarging the C> 
districts beyond several times the size of the corresponding N-district. 

During the five years ending March 1934, the number of children 
bom alive in the districts were the following; 



N-districts 

C-districts 

Insular district 

745 

2,022 

Jutland 

1,451 

2,013 

Total 

2,196 

4,035 

Via: 



Boys 

1,131 

2,087 

Girls 

1,065 

1,948 

Legitimate 

2,087 

3,769 

Illegitimate 

109 

266 


Now, it was an important part of the activity of the nurses to suc- 
ceed in obtaining entrance to the homes. If only a certain small pro- 
portion of the children in the nurse-districts were superintended it 
might be feared that this proportion would represent those living 
imder particularly bad hygienic and social conditions, who to be sure 
were more in need than the remainder of the nurse-assistance offered, 
but who would at the same time tend to give us an impression of the 
mortality which is below the actual level. Thus, the ability of the 
nurses did not especially depend on their professional skilfulness but a 
certain amount of policy and discretion were also required. 

In this purely human respect the nurses appear to have been ex- 
tremely successful, at any rate they managed to get into touch with 
most of the mothers, cf. the figures below. 


Nurse-districts 

Number of 
births 

Nurse-controlled 

children 

total per cent of 

numbers births 

Insular district 

745 

707 

94.9 

Jutland 

1,451 

1,382 

95.2 

Total 

Via: 

2,196 

2,089 

95.1 

Boys 

1,131 

1,075 

95.0 

Girls 

1,065 

1,014 

95.2 

Legitimate 

2,087 

1,997 

95.7 

Illegitimate 

109 

92 

84.4 


The following remarks apply to the mortality of these 2,089 nurse- 
controlled children as compared with the mortality of the aforesaid 
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4,035 control-children. Amongst the two groups of children 57 and 
256, i.e. 2.73 and 6.34 per cent respectively died before entering upon 
the second year of their life, apparently a considerably lower mor- 
tality of the "nursed” children than that of the "non-nursed.” 

The validity of the immediate statement is completely broken 
down, however, by two main objections. Firstly, it must be observed 
that the group of nurse-children comes into existence in quite a dif- 
ferent manner from that of the control-children. These latter from the 
very beginning of their lives made their entrance into the group of this 
kind of children without any formality. As to the children of the 
nurse-districts, on the contrary, a certain time had necessarily to 
elapse, in the first place before the nurse received the information from 
the birth-register that a child had been born, and in the second place 
before the nurse on her side could pay her first visit or — if necessary — 
could persuade the mother to have the child enrolled in the group of 
nurse-children. Even if the nurse exerted herself to put the negotia- 
tions through as quickly as possible, she would also have to wait and 
see and not be too pushing. Thus the cases in which the child died be- 
fore the nurse arrived or .succeeded in her object must cause entrances 
into the group of nurse-children exclusively to take place gradually 
and never immediately at the birth as was the case in the control 
districts; these different conditions if they remained unconsidered 
would contribute to diminish artificially the immediate expression of 
the mortality of the nurse-districts for, as everyone knows, the rate of 
infant mortality is especially high during the first days or weeks of 
life. 

Secondly, as to the events which decrease the groups, it must fur- 
ther be realized that removals from the districts influence the actual 
number of deceases as well as the momentary size of the groups, and 
at the same time the immediate expre.ssion of mortality, especially if 
the removals have a diff(*rent age-distribution in the two districts. 

(Vmsequently, we must consider how the increasing and decreasing 
occurrences are distributed over the interval from birth to the first 
anniversary. In performing this task no reason was found for investi- 
gating the occurrence of the fluctuations in mortality, which possibly 
took place during the 6 years of observations. We therefore operate as 
if all the children under consideration were born at the same moment 
and were living and departing exactly as contemporaries. 

Nor do we pay any attention to the manner in which the size of the 
two groups has really varied from time to time. On an average they 
have comprised 390 and 715 children respectively, as seen from the 
number calculated below; but in fact each of the two groups increased 
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gradually from April 1929 till April 1930, mainly due to new births; 
then a certain equilibrium appeared, produced, on one hand, by the 
successive abandonment of one-year-old children, beginning at April 
1930, and on the other hand by the steady entrance of new-born 
children, which two causes nearly compensated each other. This bal- 
ance continued till April 1934, when no more new-born children were 
accepted so that the groups gradually decreased during the last year 
of the investigation, ending April 1935. 

rv 

How the size of each of the two fictitious groups has altered as 
functions of age is described in Table I in which the various kinds of 
events (deaths, immigrations and emigrations) are distributed over 
the age-intervals quoted. Further the sizes of the groups are added 
for each of the points of time which separate the intervals employed. 
In the diagram (Figure 2) the courses of the two functions (N and C) 

FIQUBE 2 

AGE-DISTRIBUTION OF THE NURSE-OROUP (N) AND THE CONTROL-GROUP (C) 



are pictured. As will be seen the group of the control-districts is at 
full height from the very beginning because no one is introduced later 
on. For this reason the course of this group is decreasing monotonic. 

As to the group of the nurse-districts, on the contrary, it will be 
seen that the entrances are to some extent scattered over the entire 
age-interval of one year; even if the greater part (about 75 per cent) 
of these entrances take place within a week after birth (i.e. three- 
fourths of all the "nursed” children have been entered into the nursing 
scheme before they reached the age of one week) this group does not 
exist from the very beginning and does not reach its maximum size 
until the age of about two months has been passed. 
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TABLE I 

COMPARISON OF TWO GROUPS 


Agee and age 

intervals 

(months) 

Nurse-distriots | 

Control-districts 

En> 

trances 

Secessions by 

Result- 

ing 

group 

En- 

trances 

Secessions by | 

Result- 

ing 

group 

decease 

removal 

decease 

removal 

HHTT 


wKm 



HjjKV 

4036 



4036 




0 

0 


0 

89 



i 


HiW 



1672 




3028 

1 



1 

2 


0 

16 



k\ 





1848 




3899 

1 


161 

1 

14 


0 

14 

33 


1 





1984 




3852 

1 


45 

10 

21 


0 

26 

64 


2\ 





1998 




3763 

1 


23 

8 

16 


0 

25 

63 


3j 





1997 




3686 



14 

14 

34 


0 

40 

99 


a] 





1963 




3537 

1 


6 

28 

44 


0 

38 

165 


12l 





1901 




3344 

Total 

2089 

67 

131 

— 

4035 

256 

436 

— 

Vis. 










Boys 


1076 

33 

62 

— • 

2087 

148 

208 

— 

Girls 


1014 

24 

79 

— 

1948 

108 

227 

— 

Legitimate 

1097 

mEM 

08 


3769 

232 

344 

— 

Illegitimate 

02 

■b 

33 


206 

24 

91 



On an average of the equilibrium-episode the two curves of Figure 
2 also describe the age-distribution of the groups at every moment; 
computing the areas indicated by the curves we find that the total 
sum of months in which the children have been living under obser- 
vation amounts to 23,102 months for the N-districts and 42,919 
months for the C-districts. If we divide these amounts by sixty months 
we find the average-size of each group (390 and 715 respectively) as 
mentioned above. 

From this we can make an estimate of the daily work of the nurses. 
If for this purpose we assume that x visits a year would suffice for 
each superintended child and that each of the nurses was able to pay 
y visits per working day then, putting the year at 300 working-days 
we obtain 600j/=390x, which means y = 0.65x, giving the following 
tabulation: 


Number of visits 
per child 

X 

4 

6 

8 

10 

12 


Average number of visits 
per working day 

y 

2.6 

3.9 

5.2 

6.5 

7.8 
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Thus the nurse-districts could not possibly have been essentially 
larger. The only manner in which an extension of the field of experi- 
ence might have been obtained would consequently have been by in- 
creasing the number of districts; but this measure would have re- 
quired more nurses. 

If we divide the total sum of months by the total number of children 
entered in the two groups (2,089 and 4,035 respectively) we find 11.06 
months for the N-districts and 10.64 months for the C-districts, which 
figures express the time each child on an average has been under ob- 
servation. Even if the children of the nurse-districts have been en- 
tered at a higher age (on an average at 8 days old) than the children 
of the control-districts, the former appear to have been under obser- 
vation during a longer time than the latter. By a cursory estimation 
of the figures of the table it will be seen, however, that the children of 
the nurse-districts have not emigrated by removal to a similar extent 
as the children of the control-districts, for the number of removals 
from the N-districts does not in any age-interval amount to nearly 
half the number of removals from the C-districts as might be ex- 
pected under equal conditions. Nor do the nurse-children appear to 
have died to a similar extent as the control-children; for a similar lack 
of proportionality seems to rule also the number of deceases. This 
latter circumstance is, however, of decisive importance and requires a 
closer study. 

v 


In order to carry through the proposed investigation, several ways 
might be taken. Without discussing such possibilities we prefer to 
utilize the observations as they lie before us in the aforementioned 
table; and since the existence of deaths as well as of migrations as 
simultaneously altering causes constitutes the problem of gra.sping 
from this muddle the effect of the mortality, we propose in this con- 
nection to compute those probabilities for surviving a given age-inter- 
val which J. Karuj^ has termed independent probabilities, for which 
probabilities, p, we have the following formula applying to a not too 
large interval; 


- logp 




* For instanoe in the *Finanslage der Gothaischen StaatBdiener-Witwen-Booiet&t”; but the con- 
sulerationa, underlying the theory of independent probabilitiee, may be found elaborated and critically 
deaeribed for instance by P. Spangenberg: *Die KsnipBche Theorie der unabhftngigen Wahrsohein- 
liohkeiten,* {VwBfftnUichungtn dea deutachen Vereina far Veraicherungawiaaenac/iafU Heft XX, Berlin 
1911, p. 01), or by P. E. BOhmer: ''Theorie der unabh&ngigen WahrBcheinliohkeiten,” (SepMrne Cmgres 
international d'Acitiariea, voL II, Amsterdam 1912, p. 327). 
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In this formula D denotes the number of deceases occurring during 
the interval and 5o and S\ the size of the group at the beginning and at 
the end of the same interval. It should be observed that an elementary 
transformation shows that we simply must have 

- log p = DASo 


if it happens that Sa=Si. 

If we apply this formula to each of the intervals indicated in the 
table, we find the following values for — log p where the symbol log p 
denotes natural (Napierian) logarithms 


Interval 

Values of 

-log p 

(months) 

N-districts 

C-districts 

0- i 

— 

0.02236 

i- 4 

0.00058 

0.00410 

i- 1 

0.00053 

0.00362 

1- 2 

0.00504 

0.00656 

2-- 3 

0.00405 

0.00670 

3- 6 

0.00707 

0.01356 

6-12 

0.01190 

0.01105 


As to the N-districts no value for — log p has been computed for the 
interval O-J; this lack is merely a statement of the fact that proper 
observations actually fail in this instance, simply because the group, 
when merely in the phase of creation, cannot possibly at the same time 
yield mortality-experiences. Much the same also applies to the follow- 
ing two intervals, though to a slighter extent. Upon the whole the 
statement of the mortality of the N-districts for these early intervals 
cannot be considered as particularly clear. 

The values of —log p are given by means of natural logarithms; 
this may be useful if we want to consider the probability, q, of dying 
before exceeding a given interval instead of the probability, p, of sur- 
viving it ; for then at any rate we have 

- log p = - log (1 - (?) = g -I- -bl 5* + ■ • • 

and using the smaller intervals we should be completely satisfied by 
the first term only of this series, putting simply 

g = - log p, 

the values of which probabilities then immediately appear from the 
tabulation above of —log p. 

Further, if we accumulate the values of —log p we find the ordinary 
biometric function —log h, h denoting the number of survivors, the 
derivative of which function 
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will furnish us with the intensity of mortality, the biometric function 
which most obviously describes how mortality varies as a function of 
age. 

In the same way we obtain the following tabulation of —log i,: 


X 

(months) 

N-districts 

C-districts 

0 

— 

-0.02236 

i 

0.00000 

0.00000 

i 

0.00058 

0.00410 

1 

0.00111 

0.00772 

2 

0.00615 

0.01428 

3 

0.01020 

0.02098 

6 

0.01727 

0.03454 

12 

0.02917 

0.04559 


In this table we have arbitrarily put —log Z,=0 for x~i month 
and thus we have started the accumulation from this origin. 

This means again that the corresponding values of do not start 
for X = 0 at identical radices, a fact, which is of no importance, however, 
in view of the computation of the force of mortality. 

In order to compare on one hand the mortality of the two districts 
and on the other hand the conditions of these districts with those of 
Denmark as a whole we have also computed the corresponding values 
of —log h from the data of the official statistics concerning the infant 
mortality of the whole country; these data, however, treat the inten'^al 
from a: = i to a: = l under one heading only; starting as above, the ac- 
cumulation at T = ^ we obtain for the whole of Denmark the following 
values : 


X 

(months) 

-log lx 

X 

(months) 

-log t 

0 

-0.02245 

3 

Q. 02296 

i 

0.00000 

6 

0.03836 

1 

2 

0.00822 

0.01536 

12 

0.05464 


Now, in order to illustrate the different manner in which log h for 
each of the three systems (in the following denoted N, C, and D, re- 
spectively) ascends with increasing age we have plotted the stated 
values of —log h in the annexed diagram (Figure 3) and further con- 
nected successive points of each system by straight lines. 

By these polygons we should be enabled to distinguish the three 
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systems of points more easily. It must be a matter of course that 
—log lx cannot be supposed to vary minutely according to these lines; 
they have been drawn only in order to facilitate the distinction. 

The different manner in which the three sets of points actually 
ascend with increasing age affords an excellent illustration of how the 
mortality in the three groups under consideration varies within ages 
from i to 12 months; we see immediately that the D-polygon ascends 
more rapidly than the C-curve and this curve again more rapidly than 


the N-curve. 


FIGURE 3 


COURSE OF -loR 



In this survey the latter curve moreover appears to ascend par- 
ticularly slowly over the intervals from x — \ towards x = l. But 
whether this peculiarity originates from the natural circumstance that 
the nurses had nothing to do where the child was dying or had just 
died on their arrival — ^a well-known phenomenon of selection in sev- 
eral other connections — or whether the slow ascent is due to the lack 
of sufficient observations, does not call for any attention in this con- 
nection. However, one can, on the whole, scarcely escape the obvious 
impression that the mortality of the N-districts is at a lower rate than 
the mortality of the C-districts, though the latter, compared with the 
infant mortality of the whole country must be considered rather low. 



502 


Aukbican Statistical Association • 


Those who possess a closer knowledge of the hygienic and social con* 
ditions of the various localities of the country can have no doubt that 
the chosen control-districts as to mortality in general, belong to the 
better part of the country, a circumstance which, of course, is worth 
noticing in the present connection. 


VI 

We have attached these remarks to the diagram in Figure 3 and the 
values of —log It instead of attaching them to a description of the 
derivative function of —log i.e. the intensity of mortality. For since 
the computation of this latter function 

5 log It 

Mx ; 

ix 

requires some sort of differential gear, it cannot be performed without 
a preceding adjustment of the stated values of —log requiring in 
its turn certain assumptions, which in fact may be considered super- 
fluous for the topic before us. 

If, however, we want to study more closely how the intensity of 
mortality of the three groups may after all be supposed to run, there 
is nothing to prevent us, of course, from tiying to make the adjust- 
ments necessary. Even if the mortality of the three groups on an 
average must be supposed to range the groups as recently described, 
it is still left for further consideration to investigate to what extent the 
average differences may be recognized over the entire interval from, 
say one month to one year; for when comparing the mortality of 
various groups — especially in the treatment of infant mortality — we 
have to realize that the mortality of each group must be substantiated 
by a certain function of age, not by a single numerical term. 

Here again, in order to perform the desired adjustment various 
roads may be taken. A method which appears to involve a smaller 
amount of arbitrary assumptions than any other is probably the one 
I have proposed to call pseudo-analytical graduation.* 

Though this procedure should be particularly applicable for our 
present purposes, we propose, however, to take up a more conven- 
tional line, choosing a proper analytical function, the constants of 
which may be found by a regular adjustment according to the method 
of least squares. The reason why we do so is the plain one that par- 
ticularly for application in the case of infant mortality we possess a 

’ Cf. H. Cl. Nybble; "On pseudo-analytioal graduntion.* Journal 0 / iht InsHtido of Aduarift vol. 
LXVI. Part I. No. 314, London 1935. 
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most convenient expression, anal3i;ical and linear with respect to its 
constants, originating from Professor Oppermann (1817-1883) the 
Danish actuary, who is but too little known. Oppermann’s formula* 
runs as follows 


— log h = a + b\/x + cx + dxy/x 

or, if we want to express directly the intensity of mortality, 

M* = Jl>/ Vx + c + idVx 

As to the range of ages over which this formula may be considered to 
apply, there is no reason for discussing this question here. Referring to 
the papers quoted above, it will suffice to emphasize that a close fit 
must be expected when we treat only the limited interval 0-1 year. 

Now, the adjustment can be performed in a straight-forward man- 
ner; from the formula 

— log 1* = a 4- bv/i -|- ci -h dxy/x 
we deduce the following one 


- log (4 - h) = - log p, 

= b(y/y — \/x) + c{y — a-) -|- d{yy/y - ry/x) 

and putting here gradually for x and y the values limiting the intervals, 
used above in the tabulations of —log p, we obtain the observation — 
equations; from these equations again we have to form the ordinary 
normal-equations, the solution of which will furnish us with the values 
of the constants b, c and d. 

In the formation of the normal-equations concerning the C- and D- 
systems of Figure 3 we have assumed that all the observation-equa- 
tions have equal weight; for the groups from which the values of the 
—log p of these two systems have been calculated are monotonic de- 
creasing and the decrements of the considered interval (0-1 year) 
amount to such relatively restricted values that a real effect in this 
connection could scarcely be expected even if they were properly con- 
sidered. 

As to the adjustment of the N-system, the matter is quite different. 
Here the various values of —log p must be estimated as being of un- 

* Cf. The Insurance Record (Institute of Actuaries) 1870, February 11th. See also: J. F. Steffensen; 
"Infantile mortality from an actuarial point of view," Skandinaviak Aktitanetidasknjtt voL XIII, 
Uppsala 1930, p. 272. 
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equal accuracy even to the extent that the adjustment of the N-poly> 
gon of Figure 3 ought to be performed only from the data con- 
cerning the interval of say 1 to 12. On the other hand, we have 
counted all the observed values of —log p within this interval as being 
of equal accuracy. 

By these adjustments we have foimd the following values for the 
constants of the formula 6\/*+cx-l-dx-\/x 

bed 
N 0.01774 -0.00326 0.00049 

C 0.04453 -0.01132 0.00129 

D 0.04014 -0.00894 0.00112 

Analytically these values describe very nicely the course of the 
polygons N, C and D in Figure 3; to the N-diagram we have added, 
by a dotted line, the course for x-values smaller than those directly 
used for the adjustment; in the remainder of the interval the N-poly- 
gon and its adjustment are scarcely distinguishable if we try to picture 
both of them in the diagram. 

From the adjusted values of —log 1* we may express by means of a 
single term the mortality of each group, considering the difference 
log ly— log Is » log px, and from this difference again we may compute 
either the probability, p, for surviving the interval from x to y or its 
complementary amount, q = l—p. Confining ourselves — on account of 
the lack of sufficient observations from the earliest ages in the N- 
districts — ^to the interval from say 1 month to 12 months, we find the 
following values for the probability that a child, having passed the 
age of one month, will die before reaching the age of 12 months, the 
observed probabilities being compared with the adjusted ones. 

Observed Adjusted 

0.02767 0.02736 

0.03716 0.03691 

0.04643 0.04497 

Thus the agreement between the two sets of values must be con- 
sidered rather fine. 

Now we can also compute the course of the force of mortality for 
each system according to the formula 

Px - h^/y/x + C + fdVx 

and we then find the following table where the /i-values, however, 
have been multiplied by 12 in order to express them in the conven- 
tional way, using one year as unit. 


N-system 

C-system 

D-system 
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Age 

(months) 

N 

Force of mortality 

C 

D 

1 

0.076 

0.165 

0.155 

2 

0.049 

0.086 

0.002 

3 

0.038 

0.059 

0.067 

6 

0.026 

0.030 

0.040 

9 

0.023 

0.023 

0.033 

12 

0.022 

0.022 

0.032 


From these figures as well as from the survey given in Figure 4, 
where the course of n, for each of the three systems has been pio- 

FIGtlRE 4 

force of mortauty as a function of age 



tured, we see how the mortality of the C-system runs between the N> 
and D-systems; at the beginning of the inteiA’al no difference between 
the C- and D-systems is noticeable, on the other hand, towards the 
end of the interval no difference is found between the C- and N-sjis- 
tems. Whether this peculiarity suggests something concerning the N- 
districts or something concerning the C-districts or — ^as a third pos- 
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sibility — something concerning both of them, may finally be a matter 
of opinion. At any rate, we can scarcely make a more perspicacious 
image of the effect on infant mortality of the present nurse experiment. 

If from the course of we want to find how much infant mortality 
may be supposed to have been diminished by the nursing scheme we 
may compare the values of 

M. dx= log Zi - log Zi*; 

for each of the three systems considered in which case we find the 
following values for this integral: 

Observed Adjusted 

N 0.02806 0.02773 

C 0.03787 0.03761 

D 0.04642 0.04601 

Thus, on an average, the mortality of the X-districts amounts to only 
74 per cent of the mortality of the C-districts though the mortality of 
the latter does not amount to more than about 80 per cent of the mor- 
tality for Denmark as a whole. As far as can be seen the nurses, con- 
sequently, appear to have succeeded in reducing the mortality to a 
level similar to that found in the other Scandinavian countries. 

vn 

Even if these results may be suggestive of a happy effect of the in- 
teresting nurse-exiieriment, it must, however, be realized that the 
number of observations at our disposal have been rather limited. It 
may also be questioned, to what extent the size of the material, in a 
strictly statistical sense, may warrant this suggestion. 

To deal with this question, too, it would be a straight-forward 
method to turn to the figures by which we have tried to express the 
mortality in a single term, for instance the probabilities of dying 
which we have considered above. But trying also to compute im- 
mediately the standard deviations, we are faced with the question: 
*How many observations have been spent on the numerical estima- 
tion of them?” and here the extent of the material is not given im- 
mediately by the size of the group quoted in the table, these groups 
having been influenced not only by deceases but also by migrations. 

Consequently, we had better consider again each of the intervals 
used, and for each of these we prefer to consider the probability, q, of 
dying before exceeding it, for which probability we simply have 

g = - log p 


as stated above. 
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As to the number of observations which may reasonably be esti- 
mated as having been spent on the computation of these probabilities 
we have to take advantage of the application of smaller intervals; for, 
adding to the average size of the group of a given interval something 
like half the number of the deceases during the interval, we must ar- 
rive at a usable expression for the number of children exposed to risk, 
assuming that the group has diminished only by deseasc. 

We are now enabled to obtain the standard deviations of the prob- 
abilities, q; further, we are enabled to unite the results from some or 
all of the intervals if we compute the expected numbers of deaths as 
well as the standard deviations of the latter, adopting for this com- 
putation a population of children of a certain arbitrary but fixed age- 
distribution chosen anyhow, but successively submitted to the mor- 
tality of the N- and C-districts quoted above. For this purpose we 
have chosen an age-distribution fairly similar to that of the two 
districts, viz; 


Exact ages 
(months) 

i 

1 
1 

2 
3 
6 


Exposed to risk 

161 

169 
172 

170 
167 
161 


Considering first the whole interval from, say, { month to 12 months 
we obtain, by well-known algorithms,® the following result: 


N-districts 

C-districts 

Difference 


Expected deaths 
4.83 
7.58 

2.76 


Standard deviation 
0.64 
0.58 

0.86 


Since the difference amounts to more than three times the standard 
deviation, the lower mortality of the N-districts can scarcely be as- 
sumed to be exclusively due to purely accidental circumstances; but 
this very fact does not entitle us to think that consequently the dif- 
ference must be exclusively due to the nurse-effect; several other 
causes may have contributed, for instance the unquestionable phe- 
nomenon of selection, mentioned above, which appears almost in- 

* H. Westergaard: "Soope and method of statistioe,” chapter IX. QuarUHy Publwxtions of the 
American Siatieiieal Aeeodation, XV (1916), p. 225; elaborated in the text-book (by Westergaard and 
the preeent author) : OrundaOoe der Theorie der Staiutik, Jena 1928, (344. 
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variably when we have to define ideally a certain group of persons 
usable for the measurement of mortality, and have afterwards to 
make the distinction between the persons belonging to the group and 
those who do not. 

If for this reason we confine ourselves to the interval from one 
month to twelve months we find by a corresponding estimation: 



Expected deaths 

Standard deviation 

N-districts 

4.65 

0.62 

C-districts 

6.31 

0.49 

Difference 

1.66 

0.79 


Now the difference does not amount to more than 2.1 times the 
standard deviation; and thus the number of observations appears to 
be rather limited in order to satisfy those who might doubt that 
statistical methods should be able to prove the relevance of a practi- 
cal measure; for several reasons it would, however, scarcely be pos- 
sible to imagine the existence of anyone who might doubt the pos- 
sibility of lowering infant mortality at all by better nursing; but this 
is quite another story. 



STATISTICAL AND ECONOMIC PROBLEMS IN THE 
ADMINISTRATION OF SOCIAL SECURITY* 

Bt Ewan Claocb, Atting Director 
Bureau of Renearek and Statitlies, Social Security Board 

There can be no clear understanding of the statistical and economic 
problems confronting social scientists in this newly-developed field of 
social security until there is some appreciation of the administrative 
complexities which it presents. Therefore, as an introduction to the 
subject of this paper a brief review of the administrative background 
of the Social Security Act is necessary. 

To begin with, the social security program is a combination of fed- 
eral and state-federal administration. The old-age benefits adminis- 
tration is on a strictly federal basis, while public assistance and 
unemplo3mient compensation are both administered by the states 
with a certain amount of federal supervision. 

Furthermore, there exists in the different parts of the program a 
varying amount of decentralization. Any program which is adminis- 
tered on a state basis is, from a federal standpoint, somewhat decen- 
tralized, but of course there may be further decentralization within the 
state itself down to the municipalities and counties. The states vary 
in this respect. Meantime the federal part of the program is being par- 
tially decentralized, at least insofar as the Social Security Board is 
concerned, by the establishment of twelve regional offices scattered 
throughout the country. From a research point of view, the more de- 
centralization there is the more difficult it becomes to obtain uniform 
data on a nation-wide basis. 

Lastly, the organizational structure of social security is rather com- 
plex, both in Washington and in the states. In Washington there are 
the following agencies; the Social Security Board, the Children’s 
Bureau and the Employment Service of the Department of Labor, 
the Office of Education of the Department of the Interior, and the 
Public Health Service and the Bureau of Internal Revenue both of 
the Department of the Treasury. In the states, public assistance is 
sometimes concentrated in a welfare department, although occasionally 
there are several independent agencies in this field. Unemployment 
compensation is usually placed in the State Department of Labor with 

* A paper presented to a special meetinx of the American Statistical Association with the American 
Association for the Advancement of Science, the American Sociological Society, and the Sociological 
Research Association, Denver, June 25, 1937. 
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the Employment Service Spssociated therein, but this pattern is not uni- 
versal. In summary, it may be said that the organisational structure 
of the social security program is so complex that it accentuates the 
technical problems which already exist. 

BASIC statistical PROBLEMS 

Using this description of the administrative structure of social secur- 
ity as a background, let us turn our attention to the statistical and 
economic problems with which this paper is primarily concerned. The 
first and most basic problem is that of translating the data which must 
be assembled for administrative purposes into data which will serve the 
needs of longer-range research as well as the more immediate needs of 
public information. In this connection it must be made clear that there 
will be in the social security program very little collection of data for 
purely informational purposes. Practically all the data for such pur- 
poses must be converted from other uses, and the main difficulties fac- 
ing us are those incident to such a conversion. 

Some idea of the wealth of data which must be collected for the bulk 
of the working population of the country may be obtained from the 
following list of items, all of which are required for administration: 
monthly emplo3rment and payrolls by states and by covered industries; 
in most instances quarterly and annual earnings for each individual 
worker; length of unemployment for which benefits are paid; amount 
of benefit payments; and a number of other items of equal value. The 
question is, can these data be made available to serve general research 
and informational purposes, or will they be lost in the maze of ad- 
ministration. The problem for a research man is how to provide for 
forms, methods of procedure, machinery, and other devices which will 
insure the availability of such administrative data. 

I should like to press this point home with a very concrete and spe- 
cific example — ^the problem of office machinery. Broadly speaking, 
economists and statisticians are lamentably ignorant of the operation 
and uses of office machines. Many research men know nothing what- 
ever about tabulating or bookkeeping equipment. It may surprise some 
of you to know that the kind of information which will be available 
to the public on the social security program may be governed fully 
as much by the office equipment which is adopted in administration 
as by the quality of the research brains in the field of social security. 
Thus has technology invaded the most sacred precincts of research! 

This question of machinery has been brought to my own personal 
attention within the past year through the necessity of making a sharp 
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distinction between statistics and accounting. In the early stages of our 
work we subscribed whole-heartedly to the principle that statistics are 
a by-product of accounting, but the year's intensive experience in 
struggling with this problem has led me now to stress the opposite 
principle: namely, that the collection and processing of statistics must 
be an independent operation — independent, that is, of administrative 
procedure. There is, no doubt, a certain sense in which it is good 
economy to obtain the data for public information from routine ad- 
ministrative operations. There are, however, such important differ- 
ences between statistics and accounting that great care is necessary 
lest the statistics be completely snubbed out of existence. 

Let me emphasize briefly the sharp differences which necessarily ex- 
ist between statistics and accounting. The latter is exact, involving the 
counting of the last penny; it must deal with the whole universe of 
items, because the purpose is to account for everything; lastly, its 
methods are those of addition, that is, the obtaining of counts of totals 
and sub-totals. The science of statistics, on the other hand, operates 
on an entirely different basis: it need only be approximate, not exact; 
it can work through samples rather than using the universe; and its 
methods are largely those of classifying and grouping comparable 
items. The conclusion is that statistical work requires an independent 
set-up, with machinery and tabulating equipment suitable to its proc- 
esses. In other words, the statisticians must be properly implemented 
to perform the tasks which are required of them. There must be a 
fruitful union of technology and brains if we are to get the best results 
in this new field of research. 

technical problems 

We come now to a second group of knotty problems; namely, those 
of a technical and statistical character. In public assistance, for ex- 
ample, there is the problem of coordinating the data for a bewildering 
variety of programs so as to produce a unified and consistent whole. 
This is the field in which we have had, either concurrently or succes- 
sively, such programs as the Federal Emergency Relief Administra- 
tion, the Civil Works Administration, the Local Works Division, the 
Works Progress Administration, the Resettlement Administration, the 
National Youth Administration, Social Security, and a variety of 
others. It is this wide variety which in itself is partly responsible 
for the fact that it has never been possible to estimate with accuracy 
the number of persons and families dependent on public and private 
assistance throughout this last depression. 
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At the present time a determined effort is being made to develop 
some statistical series which will present a unified picture of the whole 
relief and welfare program of the nation. In the Bureau of Research 
and Statistics of the Social Security Board we are now, in addition to 
our regular series on public assistance to the aged, the blind, and to 
dependent children, also compiling data on total relief and assistance 
expenditures in 118 urban centers; this is a series which was taken over 
from the Children’s Bureau of the Department of Labor. In addition, 
we have a rural series covering all expenditures in 335 rural counties 
scattered throughout the country. This series has just been taken over 
from the Works Progress Administration, which originated it about 
two years ago. Both the urban and the rural series, which are based 
on sample cities and counties, represent all types of expenditures, public 
and private, in each of the selected communities. A third series is that 
on general relief in the states, the data being collected from state and 
county relief administrations or welfare departments. This series has 
been carried on for the past year in collaboration with the Works 
Progress Administration, but has recently been taken over by the So- 
cial Security Board. Out of all these different series, it is hoped that 
eventually a unified picture of the relief and assistance situation in the 
United States can be presented. 

In the field of unemployment compensation there arc a number of 
special problems, the most important of which exists in employment 
and payrolls. For a number of years the Bureau of Labor Statistics 
of the Department of Labor has been compiling statistics of employ- 
ment and payrolls in manufacturing and non-manufacturing indus- 
tries. The original data consist of reports made once a month by sample 
firms in the respective industries. Employment is reported as the num- 
ber of persons listed on the weekly (or other type of) pay period ending 
nearest the fifteenth of the month, while the dollars of payroll repre- 
sent the wages earned in that pay period by these employees. The two 
sets of figures — employment on the one hand, payroll on the other — are 
complementary to each other and are closely comparable. 

In unemployment compensation we obtain the total wages earned 
for the month by all covered employees, both manual and clerical, on 
all types of pay periods — ^weekly, semi-monthly, monthly, or others. 
The report on dollars of payroll is, therefore, more comprehensive than 
the similar report of the Bureau of Labor Statistics in that it covers all 
wages earned during a given period of time. The difficulty is that there 
is no very satisfactory way of determining the number of employees 
which should be related to this amount of payroll. The figure which is 
theoretically the most nearly exact is the arithmetic average of the 
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numbers of persons appearing on all different types of payrolls during 
the month. But this is a figure which is cumbersome to compute. As 
an alternative, we have been experimenting with the idea of using the 
number of persons appearing on all types of pajrrolls at a certain period 
in the month; say, for example, the numbers represented on all pay- 
rolls ending nearest the fifteenth of the month, or the numbers repre- 
sented on the last payrolls ending within the month. However, such a 
figure is relatively independent of the total dollars of payroll earned 
during the month and, therefore, we do not have in our unemployment 
compensation program the close tie-up which exists in the Bureau of 
Labor Statistics between employment on one hand and payrolls on 
the other. We select what amounts to two different types of figures, 
hoping that the relationship between the two will be close enough to 
enable us to use them together, although not for the same broad pur- 
poses as can be done with the Bureau of Labor Statistics series. 

Still another illustration arises from these same figures. The Bureau 
of Labor Statistics, selecting a single week in a given month, is not 
worried about a differing length of the month. They can easily obtain 
monthly indexes having the character of a trend. We, on the other 
hand, obtain payrolls for the entire month and, therefore, our months 
are not strictly comparable with each other, if in one there are only 
four weekly payrolls while in the next there are five such payrolls. 
Thus, while we have obtained a wealth of data far beyond that pre- 
viously available in this field, the disturbing factor is that this has been 
accomplished by a loss of precision which is going to cause considerable 
difficulty to statisticians and economists. 

Still another problem in unemployment compensation is deserving 
of some attention. Most of the state laws provide for a merit-rating for 
employers, based upon their respective experiences in stabilization of 
employment. We do not yet know exactly what form this merit-rating 
will take, but there is the clear implication that in some instances, at 
least, the nature of the industry will be taken into account in deter- 
mining an employer’s record of stabilization. Therefore, the classifica- 
tion of industries which is adopted by Social Security will be very im- 
portant for unemployment compensation purposes, and we may be 
sure in turn that the operation of merit-rating systems in unemploy- 
ment compensation will produce a marked effect upon industrial clas- 
sification systems in use in this country. 

Finally, in the field of old-age benefits there are a few technical prob- 
lems which require mentioning in this connection. Through the report- 
ing system established for old-age benefit purposes we shall have avail- 
able quarterly and annual earnings of individual workers on a scale 
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never before witnessed in this or any other country. The statistical 
value of these data is somewhat impaired by the fact that these earn- 
ings reports cover the earnings of individuals up to $3000 per year only. 
There is the additional complication that these earnings reports differ 
from those in unemployment compensation, which cover all earnings, 
including those over $3000. 

Undoubtedly the biggest problem faced in old-age benefits is that 
of record-keeping, which must extend over a period, in some instances, 
of half a century for given individual workers. The technical and sta- 
tistical difficulties involved in such extensive, long-range record-keep- 
ing constitute a challenge to the newly-developed office equipment 
industry, as well as to the accountants and statisticians who must 
plan for the keeping of these data. 

ECONOMIC PBOBLEMS 

In the third group of social security problems are those of a long- 
range economic character. It is necessary here only to call attention 
to a few of these which present immediate difficulty. 

In public assistance one of the outstanding problems grows out of 
the provision that the states must finance their share of the cost. This 
problem has both an economic and fiscal aspect. In some instances the 
fiscal situation in the individual states is such as to place a decided 
limitation upon their participation. Lack of adequate taxation or of 
borrowing power may prevent the state from raising the required funds 
to match the federal grant. But even more important is the question 
of basic economic resources — ^whether the state has the wealth to sup- 
port the tax load which would be required to carry a public assistance 
program. (Some states have been exceptionally liberal in providing 
funds for recipients.) There are some fundamental issues of relative 
state capacity to pay which have not yet fully come to light but which 
are rapidly developing. 

Another feature of public assistance involves the relationship exist- 
ing between the scale of payments to individuals under old-age assist- 
ance with the benefit schedules laid down in the Act for old-age 
benefits. The fact is that for some years to come the payments to 
needy aged individuals will be more generous than the typical benefits 
payable under old-age insurance. This paradox will require early at- 
tention. 

In unemployment compensation the problem of what to do with a 
man who is not working because of illness will arise as soon as benefit 
payments begin. Such an individual is not entitled to draw unemploy- 
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ment compensation benefits because he is not available for work, and 
yet the family in which the wage earner is unemployed because of ill- 
ness is fully as much in need of benefits as the family in which the 
wage earner is only out of a job. As more and more beneficiaries are 
deprived of their unemployment benefits because of inability to work, 
there will be stronger and stronger pressure to include within that 
benefit system an equivalent set of benefits for sickness or temporary 
disability. 

A little later on, a second problem will arise in connection with those 
beneficiaries who will have exhausted their rights. When a worker has 
drawn compensation benefits for a period of thirteen to sixteen weeks, 
whichever the case may be, he is no longer eligible. But if he still con- 
tinues to be unemployed, he will undoubtedly question the action of 
the insurance administration in cutting off his rights to benefits. So 
long as the number of such individuals is small, the question may be 
avoided. But in any serious depression in which substantial numbers 
of workers lose their benefit rights and enter the post-benefit period of 
unemployment, we may be sure that a strong movement will arise for 
the continuation of benefits. It is this situation which gave rise to the 
familiar “extended benefits” of the British system. Some plan for a 
work program or for an extended benefit grant of some kind will have 
to be devised in advance of the next depression. 

In old-age benefits the problem which has engrossed the attention 
of critics to the exclusion of almost all others is that of the reserve. 
The system as at present constituted provides for the establishment 
of a full reserve. The reasoning back of such a system need not be ex- 
amined here. It is sufficient to point out that the issue of a full reserve 
as against a pay-as-you-go policy will be debated extensively during 
the next few years. 

Another diflSculty arises from the fact that old-age benefits are not 
paid on any large scale until 1942. The theory behind this delay is that 
the beneficiaries must make contributions over a limited period of time 
before they are eligible for benefits; for the present Act constitutes es- 
sentially a contributory system. The question is whether some system 
can be devised for paying benefits earlier than 1942 and yet maintain 
the fundamentals of a contributory system. 

Still again there is the question as to whether or not a flat-rate 
benefit might be preferable to the present method. Simply paying a 
flat amount, say $30 or $40 a month, to all contributors is very appeal- 
ing to those who are impressed with the administrative difficulties of 
the present system. On the other hand, anyone who takes thought of 
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the wide differences in standards of living, costs, wages, and in other 
related factors throughout the United States will realize that a flat 
benefit payment which would be reasonable in one section might be 
totally inadequate in another. 

This paper does little more than raise questions. It offers no solu- 
tions for the basic, technical, and long-range economic problems which 
are here set forth. However, if these difficulties are seriously faced by 
social scientists everywhere, and more particularly by statisticians, 
economists, and administrators who are at work in the social security 
program, then we may at least have laid a foundation for tackling these 
problems. 

In summary, I should like to say that the social security program is not 
really an alien principle grafted upon thefunctioning economic system — 
in fact, quite the opposite. The social security program, as now written, 
is readily adaptable to our economic life. I think it is more important 
at this stage of development to stress its protective features, its insur- 
ance aspects, and its lack of serious interference with basic economic 
practices, than to emphasize its preventive and curative values. It is 
possible that unemployment compensation, for example, may diminish 
unemployment and that old-age benefits will lead to increased savings 
for old age. But the really important point is that social security repre- 
sents an attempt to protect the individual and to insure him against 
some of the hazards of our modern economic system without interfer- 
ing with the ordinary operation of that system. Hence social security 
may turn out to be a device which will reinvigorate our existing eco- 
nomic system. 



ON THE SIMULTANEOUS DETERMINATION OF THE 
ELEMENTARY REGRESSIONS AND THEIR STANDARD 
ERRORS IN SUBSETS OF VARIABLES* 


By Jacob L. Mosak 
Univernly of Chicago 


I N A RECENT article on the determination of multiple regression con- 
stants' F. V. Waugh developed a method of deriving the statistical 
measures of relationship in a set of m variables in terms of the values 
Pij^Aij/A, where A,-,- is the cofactor of r,-,- in the zero order correlation 
matrix, and A is the determinant value of that matrix. If the variables 
are expressed in terms of standard deviation units — the re- 
gression equations become: 

(1) — ^il^l + • • • + &,,Z, -f /S.A-Zjt + • • • + ^tmZm - 


The problem is to determine the jS’s and their standard errors, and to 
adjust them for the omission of a variable. Designating by n the num- 
ber of sets of observations and by m the number of variables we have, 


(2) 

= 

- PJP,i , 


(3) 

= 

(/J.A.)"* = 

- 

(P..P,/)*'* 

(4) 




(5) 

*. = 

( " 

\n — m ) 

1/2 

1 

(6) 

if. = 

(1 - 5.*)'/* 


(7) 

f?.' = 

/ „-i 

\l/2 

2l 

V n-m') 


(Coefficient of partial correlation), 

(Standard error of estimate), 

(Quadratic mean error), 

(Coefficient of multiple correla- 
tion), and 

(Adjusted coefficient of multiple 
correlation). 


The quantities necessary in order to compute the standard errors 
of the parameters as well as of the function* are given by the equation: 


* I wish to thank Professor Henry Schults for his encouragement, without which this article would 
not have been written. 

* Frederick V. Waugh, *A Simplified Method of Determining Multiple Regression Constants,” 
this Journal, 30 (1035), pp. 604-700. 

* For an explanation of the standard error of a function, see Henry Schults, *The Standard Error 
of a Forecast from a Curve*” this Journal, 25 (1030), pp. 130-185. 

The quantities ic^k correspond to the quantities [oa], * * * , [mm]* [ad]. * ' ‘ * [omI* in Professor 

Sehults's symbols. It should be noted, however, that Professor Schults deals with original and not with 
standard deviation units. 
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(8-a) iCjk = (PiiPjk — PijPik)/(nP4i) • 

With the aid of an elementary theorem in determinants, which states 
that 

(9) = A„Ati — A.iAyt , 

it may be seen that (8-a) readily reduces itself to the more familiar 
form: 


(8-b) iCfk — A,',7t/(7lAf,’) . 

The variance of is given by: 


( 10 ) = hKiCii) = 


nS.^ 


n — tn 


p..p . _ pi.. 

A t»A 1 tj 

nPi. 


PuPu - P\i 

(n - ot)P».< 


The Pij values may of course be computed by the long-hand method 
of evaluation of a determinant and its cofactors. In Professor Schultz’s 
statistical laboratory, however, we have found it convenient since the 
beginning of 1936 to use a modified form of Gauss’s method of substi- 
tution for the solution of the P„ values. This form, including the direc- 
tions for solution, is shown in Tables JA and IB.* It yields all the 
elements Pyy=A,-,/A of the reciprocal matrix. It differs from the so- 
called Doolittle form for solving normal equations in that there is no 
separate column involving the dependent variable. In this table each 
of the variables may in turn be considered as the dependent variable 
and its regression on the remaining variables be determined by means 
of the Pij values. 

It is an added advantage of this method that the quantities mCjk and 
m-iCjk for the regressions of the m“* and the m— 1*** variables on the 
remaining ones may be readily obtained from the computation sheet 
without recourse to equation (8-a).* This is quite important, for in 
many tjrpes of problems some of the elementary regressions do not 
make sense. Thus in the determination of demand functions in which 
"time,” t, is used as an explicit variable, the regression of / on the re- 
maining variables is generally meaningless. 

The computational procedure may be easily seen from our illustra- 
tion of four variables. The quantities n( 4 C,«) for the regression of Zt on 
zi, zt, and zt are simply the elements (A 44 yt/A 44 ) of the reciprocal matrix 
formed from the zero order correlations of the three independent vari- 
ables zi, Zt, and zt. They may therefore be obtained from Table lA by 


* I am indebted to Profewor Sohulti for his permiaeion to use tbeee tables in oonneetion with thii 

note. 

* Aotually the solution is in terms of n(mCjk) Mui n(m-icik)t instead of mCjk nnd 
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blocking out the tenuB involving it, and solving in exactly the same 
manner as we would for P,* in a three>variable problem. Thus: 

From line 11: 

= ASS44/A44 , 
n(4Ct*) = AJS44/A44 , 
n(,4fiis) = Ait44/A44 ; 

from line 6: 

= (AjJ44/Aj344)n(4Ct3) + 1 /Am44 , 

— (AjS44/AjS44)n(4Clj) — ru/AsS44 ; 

and from line 2: 

n(4Cii) = - run(gcit) - r„n(4Cu) + 1 . 

By similar reasoning, it follows that we may compute the quantities 
n(tCjk) by blocking out from Table lA all terms involving Zi. It is con- 
venient for this purpose to add a line: 14B= — AM44/A3S times line 14A 
of Table I A. Solving as in Table IB we then obtain: 

From line 14B: 

^(iCu) — A 3344 /A 33 , 

W(3C*4) = ~ Aj 334/A33 , 
w(aCi4) = — Ai33«/A33 ; 

from line 6: 

f'iiCti) = ~ (As334/A3344)n(3C*4) + I/A 3344 , 
nCsCi*) = — (A3334/A3344)n(3Cl4) — ril/A3344 ; 

and from line 2: 

w(3Cu) = - rijn(3C,j) - run(3Ci4) + 1 . 

It is important to note that the values n(iCn) are not only the weights 
necessary in computing the standard error of the function but that they are 
also equal to the P/k values in the subset of variables in which z, is omitted. 
This has already been illustrated in the solution of the quantities 
n(4C,t), which, we have seen, are equal to PjkU). (The subscript in 
parentheses indicates an omitted variable.) The proof is simple. By 
definition P/k in the subset of variables omitting a,- is 

(11) P,t(o = A,*„/A.< = (PikPu - Pi,Pik)/Pu (See equation (9).) 

But this is also the definition of nfvc,*) as given by (8).‘ The values 

* In his note. *The Analysis of Regression in Subsets of Variables,” This Joubnal, 31 (1936), 
pp. 729>730. F. V. Waugh defines 

Pik(i) - Aywi/A -PiiPa. 

It is obvious that the Pik(i) values, so defined, are not analogous to his Pjk values. In faot, with his 
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TABLE lA. FORM FOB THE SIMULTANEOUS EVALUATION OF THE 
RELATED PARAMETERS IN TERMS OF THE 


Line 

No. 

Directions 

Recip- 

rocals 

n 

B 

C 

D 

I 



1 

fit 

Til 

ru 

II 




1 

ru 

ru 

III 





1 

ru 

IV 






1 

1 

I 


1 1 

r\i j 

rii 

ru 

2 

-d) 

-1 

-1 i 

-rii I 

-ri, 

-ru 

3 

II 



1 1 

Ut 

ru 

4 

-r,,(l) 



-r„* 

“rijfu 

-riirj4 


(3)+(4) 


1 

A||44 i 

— A 2144 

AtlM 

6 


-1 

AtS44 


-1 

AsI44 

A||44 

— Aim 

A 1144 

7 

III 




1 

ri4 

8 1 

(-ru)(l) 




-ru‘ 

-ri9fu 

8A 

(7)+(8) 




A 3944 

— Aim 

9 

^.(5) 




— (A|t44)^ 

A 1144 * AttS4 




As844 

AsI44 

10 

1 

1 

(8A)+(9) 




A 44 

-Aa4 




A8844 

A||44 

11 

■^■(10) 

A 44 

— A 3 S 44 

A 44 



-1 

^4 

A 44 

12 

IV 





1 

13 

(-r,4)(l) 





-ru* 

13A 

(12) +(13) 





Aitu 

14 

AtS44 





-(Amu)* 





Am4 

14A 

(13A)+(14) 





Ata 

A||44 

15 

A|4 

^•(10) 

A 44 





-(Au)* 





A 44 A 1 I 44 

16 

{14A)+(15) 





A 

A 44 

17 


-A 44 




-1 

4 

A 
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COEFFICIENTS IN ALL OF THE REGRESSION EQUATIONS AND 
CORRELATION DETERMINANT AND ITS COFACTORS 


R 


B 

u 

Sum-Check 

Line 

No. 

-1 


0 


Si 

I 

0 

-1 

0 

0 

s, 

II 

0 

0 

-1 

IKI 

s. 

III 

■|||UQ||h 

0 

0 

-1 

Si 

IV 

-1 

0 

0 

0 

Si \/ 

1 

1 


0 

0 

-Si v' 

2 

0 

-1 

0 

0 

s, 

3 


0 

0 

0 

— fij* 2i 

4 

ri2 

-1 

0 

0 

Sj n/ 

5 

-ri8 

1 



-S.' 



— 

0 


— - v 

6 


Aa444 



Aia44 


0 

0 

-1 

0 

s, 

7 


0 

0 

0 

— rii* 2i 

8 

rii 

0 

-1 

0 

wa— fj** Si 

8A 

*^2X44 

A2344 

0 

0 

As344 V / 

9 

A|S44 

A8344 



As344 


*^1144 

““ Aj344 







-J 

0 

v/ 

10 

^»44 

A)844 





AiI44 

A 3344 

Aa344 


“Aa344 ^ , 





0 

. V f / 

V 

11 

^44 

A 44 

A 44 


All 


0 

0 

0 


Si 

12 

ri4 

0 

0 

0 

-ri«- Si 

13 

ru 

0 

0 

-1 

V r . V 

~-ru‘ 

13A 

— 1^2144 • r\i 

^3134 

0 

0 


14 

4^1144 

AsS44 



Aia44 


^1134 

Ai3J4 

0 

-1 

V y ' 

Arf4— ri4' W1 ^2 

14A 

^1144 

A 3344 



As344 


— A|4^1I44 

— A 14 A 3844 

— A 34 

0 

A 34 y , 

^a 

16 

^M^ai44 

A 44 ASS 44 

All 


A 44 


-All 

-A 24 

-Am 

-1 

V ' . / 

*-4 V 

16 

All 

All 

All 







A 44 

Si' v/ 

17 

A 

A 

A 


A 
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n(jC/i) may therefore be used in the same maimer as the Py* values to 
determine all the regression constants in the subset of variables in 
which Zi is omitted. 


TABLE IB. SOLUTION FOR P«-— 

s 


From line 17 

P„-_ P„-_ 

p.,-4!1 p..-:^ 

A A 

From line 11 I 

A«4 A 44 

p A|4 p AjM4 

From line 6 

P„. .P„+/ 

AsS 44 ^St44 Ami 

p«- 1’"* r 

A|S44 Assm AgS44 

From line 2 

Pu« — fit* Pii— fii* Pii— ri4‘ P 14 +I 


Before proceeding to compute a regression equation and its descrip- 
tive constants we may want to know whether a given variable Zj, will 
prove statistically significant. Whether a variable is significant or not 
is a matter for the statistical analyst to determine in each particular 
problem in the light of any relevant knowledge which he may possess. 
In the absence of any knowledge to the contrary, the statistician will 
generally do well to omit from consideration any variable for which 
the regression coefficient is smaller than its standard error. The omis- 
sion of such a variable will always increase the value of R', and the 
new curve may therefore be considered as giving an improved fit to 
the data. Stated algebraically, this criterion means that Zj may be 

definition it is no longer true as he says that i2*|'(i) ->(l/P}i(o). The equations for the 0 coelfioiente 

and their varianoes, however, do hold true even for his definitions, since the denominators cancel. 

It was Professor R. A. Fisher who first proposed the method of adjusting the regression coefficients 
for the omission of a variable. Working under the direction of Professor Sohults, Mr. Milton Friedman 
extended this method to the adjustment of the weights of the parameters. This procedure was the one 
used before our form for obtaining the Pys valties was developed. Since then we have used equation (11) 
to adjust the Pjh values for the omission of a variable s(. All our regression constants in the subset of 
m ->1 variables are then obtained in terms of the P/ko values. 
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omitted from the regression in which 2 ; is the dependent variable, if : 
(12-a) 

or by (10), if 

(12-b) (PiiPjj — P^ij)/n'P*ii > /S*,; (n* = n — tn) . 

This inequality reduces to 

(12-c) P„/P« - iS*,, > , 

which in turn simplifies into the following forms: 

(13-a) P„/P.-.- >(n' + 

(13-b) P„>(n' + l)|P„|8.-,|, 

(13-c) P„P.,- >(n' + 1)P*.-, , 

(13-d) 1 >(n' -h I)i3.7j3,i , and 

(13-e) 1 >(n' -1- Dr*.,- . 

If we use as a test of significance the inequality 

***#</ > , 

the inequalities above still hold but with kn' substituted for n'. This 
is a relatively simple test which may in most cases be applied mentally.' 
It is given here not so much because it is labor saving — it involves only 
the terms in the numerator of v* [compare (10) and (13-c)] and can 
be applied mentally before computing either P or <r — but in order to 
shed some additional light on the conditions for the statistical sig- 
nificance of a variable. This is especially true of formulas (13-d) and 
(13-e) which can be used even when the regressions are determined by 
some other method than that given here and when the computations 
of the standard errors are more time-consuming. More important, still, 
is the fact that from the symmetrical form of (13-c), (13-d) and (13-e) 
it follows that if P„ is significant (or not significant), /S,,- is also sig- 
nificant (or not significant). 

If two variables prove statistically insignificant we may want to 
know whether one of them will become significant when the other is 
omitted. The omission of one variable would increase n'( =«—»») by 1, 
so that our test of significance may be stated as follows: 

The variable 2 ,- will be insignificant when 2 * is omitted from the 
regression in which Zi is the dependent variable, if : 

(14-a) 1 > (n' -h 2)/3</{*)^,-<(t) , 

* Th« test WM developed independently by Dr. Y. K. Wong and myaelf. Formulas (13-d) and 
(13-e) are due to him. 
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(14-c) 


1 > (n' + 2)(fcC<,)V(fcC/y jbC.t) , 


1 >(n' + 2) 


(PyyP** - P^:k)iPiiPkk - P^a) ‘ 


It may be well at this stage to attempt to give some meaning to the 
P<y values other than the purely statistical definition: P<y=A^y/A. It 
will be most convenient to use an illustration of four variables. Let: 


(15) 


Vi = - piaZs - /S 1424 

Vt = 22 — piiZi — finSs — PuSi4 . 


Then it can easily be shown that 


(16) 


^ ^ 2 ViV 2 /r^ 2*^2* \ 
n / \ n n ) 


In words, this formula states that P 12 is the ratio of the covariance 
of the residual variates v\ and to the product of their variances. It 
follows that the absolute value of ( = Pi 2 /Pii) is the ratio of the 
covariance of the variates Vi and Vt to the variance of v%. The proof is 
simple: 

(17) llvivt/n = S(2i - ~ puZz “ . 

By the least squares curve-fitting procedure we have 

(18) 'ZV 2 Z 1 = 2^223 = ^*^224 = 0 , and 

(19) 2^222 = 21 ^ 2 ' . 

Substituting equations (18) and (19) in equation (17), we have: 

(20) 'Lv\Vt/n - — ffi2^V2^/n, 

from which it follows that 


( 21 ) 


Svir 2 2 ^ 2 ® \ _ 2^2'' 2 i; 2 * \ 

n / \ n n ) n / \ n n ) 

= — i^uPxi = P12 . 


Whether this interpretation of Pyy will prove fruitful remains to 
be seen. 



CORRELATION BETWEEN MEANS AND 
STANDARD DEVIATIONS IN 
FIELD EXPERIMENTS* 

By F. R. Ihmer 
University of Minnesota 

S tudies of association between means and standard deviation of 
plots in field experiments are of both theoretical and practical in- 
terest. It is well known that means and standard deviations of ran- 
dom samples drawn from a normal, homogeneous population are in- 
dependent. Does the same property of independence hold for yield 
data from agronomic experiments? 

Fisher, Tmmer and Tedin (3)* studied the association between 
means and variances (A:i and fcj) of 16 height measurements of barley 
plants selected at random from each of 24 plots having received dif- 
ferent nitrogenous fertilizers. The covariance of fci and kt was — 14.37 
± 13.27, a negative value but non-significant. Eden and Yates (2) used 
32 height measurements from each of 8 blocks of wheat and found a 
negative covariance between ki and kt, within blocks, of — 187.26. A 
negative skewness was indicated in both studies due to what may be 
termed a ceiling effect tending to give smaller errors at the high end 
of the height range. 

Arny and Steinmetz (1) obtained data on the yields of 10 square 
yard samples harvested from each of three replicated plots in a test 
of six fertilizer treatments. Seven such tests, with different crops or at 
different places, were carried out in exactly the same way. The mean 
yield and standard deviation of the 10 square yard samples was cal- 
culated for each plot. Means and standard deviations were then cor- 
related, the correlation for the interaction of blocks X varieties, or 
error component, being used. This correlation would then measure 
the associations between means and standard deviations with the 
block and treatment effect eliminated. The results are given in Table 
I. In this, and other tables, £ is used to represent the mean and s rep- 
resents the standard deviation. 

These correlation coefficients arc based on 10 degrees of freedom 
each. Only one is significant, that of the first wheat experiment at 

* A pai>er presented at the Ninety-eighth Annual Meeting of the Amerioan Statistical Association, 
Chicago, December 30, 1036. A contribution from the Division of Agronomy and Plant Genetics in the 
Minnesota Agricultural Experiment Station. Published as journal series paper No. 1001. The writer 
wishes to express his gratitude to Dr. George W. Snedeeor for his careful reading of the manuscript. 

* The numbers in brackets refer to the references cited on p. 031. 
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University Farm. Six of the seven coefficients were negative. The 
average correlation coefficient, obtained by transforming r to Fisher’s 
z, averaging z and changing back to r, was — .291, a significant value. 
A tendency for plots of high yield to have a lower error than plots of 
low yield is evident in these tests. 


TABLE i 

COBRELATION OF MEANS AND 8TANDABD DEVIATIONS OF PLOTS FROM DATA 
BY ARNY AND STEINMETZ 


Place of Teat 

Crop 

Mean sdeld in 
bu. per acre 

Correlation of 3 

and 9 

Univereity Farm 
Univenity Farm 

^e 

Wheat 

25.57 

85.82 

-.530 

-.614** 

Univenity Farm 

Wheat 

29.70 

-.133 

Morris 

Wheat 

18.91 

+ .521 

Morris 

Wheat 

22.47 

-.259 

Morris 

Wheat 

28.34 

-.474 

Waseea 

Barley 

33.39 

-.431 

Average 



-.291 


** Highly ligiufioftiit. 


Montgomery (7) provided data on 224 plots of wheat, from a uni- 
formity trial, 5.5 X 5.5 feet in size. Combining these plots into groups 
of 8, to provide small blocks, the correlation between means and 
standard deviations from 28 such blocks was — .233. Mercer and Hall 
(6) published 3 delds of 500 plots of wheat from a uniformity trial. 
Each plot was 1/500 acre in size. These were combined into blocks of 
10 plots each and the means and standard deviations correlated. From 
these data the correlation coefficient was — .078. The correlation co- 
efficients were negative in both cases but non-significant. These re- 
sults are in accord with those obtained from data by Amy and Stein- 
metz (1) and with the results from height measurements reported by 
Fisher, Immer and Tedin (3) and by Eden and Yates (2). 

Wiebe (8) published yields of 1500 rod rows of wheat in a uniformity 
trial. These data were grouped into 60 plots of 24 adjacent rod rows 
each. Ten such plots were taken as a block and the correlation ob- 
tained between mean and standard deviations of such plots within 
blocks. The coefficients of correlations are given in Table II. 

The correlation within blocks, of -I-.480, is highly significant. The 

TABLE II 

CORRELATION OF MEANS AND STANDARD DEVIATIONS OF PLOTS (24 ROD 
ROWS EACH) FROM WIEBE'S DATA 


Variation 


Between bloeka 
Within blooke 


De gr ee e of freedom 


54 


59 


Correlation of 3 and $ 


t: 


899* 

480** 
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results from these data are not in accord with those previously re- 
ferred to. Apparently the tendency toward a negative correlation be- 
tween means and standard deviations of plots of the same material is 
not universal. A negative correlation might be expected, on theoretical 
grounds, and usually seems to be the case but exceptions to this rule 
may be expected. 

Hayes and Immer (4) studied the association between mean yield 
and probable error in replicated rod row variety tests with cereal 
crops. They separated the varieties in the different experiments into 
three groups, viz., those falling within the low, middle or high third of 
the total range in yield of the varieties in a test. A separated error was 
calculated for each group within each test. Eight separate experiments 
were analyzed in this way. These comparisons involved about 450 
strains of wheat in replicated yield trials, the probable errors being 
calculated between plots within varieties. There was a tendency for 
the probable error in bushels to increase and for the probable error in 
per cent of the mean to decrease as the yield of the varieties increased. 
Neither was constant. 

Immer (5) studied the correlation between means and standard 
deviations of replicated rod rows, or small plots, of corn, barley, oats, 
flax and wheat. The mean and standard deviation were calculated 
separately for each variety in a given test. The correlation of means 
and standard deviations between varieties was then computed. It was 
concluded that as an average of all tests considered, involving 1087 
strains or varieties, the standard deviation of these varieties was in- 
dependent of the mean yield of the varieties. The data covered the 
range in yield encountered in practical variety trials in small plots. 

In the study reported by Immer (5) the same 62 strains of wheat 
were tested at each of four stations in Minnesota in 1931 and 50 were 
tested at the same four stations in 1932. This permitted a further 
study of correlation between means and standard deviations from 
analyses of variance and covariance of the same strains in the four 
tests. The means and standard deviations calculated for each strain 
in each test were used for this computation. The results are given in 
Table III. 

Only the total correlation is significant. The error correlation is 
slightly positive but non-significant. The correlation between varieties 
was very small and negative while the correlation between stations 
was high and positive. This latter correlation will be referred to later. 

In 1932, 50 strains under test were compared in two separate ex- 
periments of 26 strains each, at the same four stations. The correla- 
tion coefficients for the different components of the variation are 
given in Table IV. 
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The correlation for error was negative in this comparison instead of 
positive as in 1931, but non-significant. The correlation between varie- 
ties was positive in 1932 and negative in 1931, being non-significant 
both years. The correlation between stations was -1-.642 in 1931 and 
— .676 in 1932. No generalization can be made for the association be- 
tween means and standard deviations in different stations. Soil hetero- 
geneity at one station will often be greater than at other stations. If 
the mean yields happen to be high at the station with inherently more 
heterogeneous soil this will tend to impart a positive sign to the cor- 
relation coefficient. If the mean yield at the same station were low, 
relatively, this station would tend to impart a minus sign to the cor- 
relation between stations. 

TABLE III 

CORRELATION BETWEEN MEANS AND STANDARD DEVIATIONS OF 62 STRAINS OF 
WHEAT TESTED AT EACH OF FOUR STATIONS IN 1931 


Variations due to 

Degrees of freedom 

Correlation of x and « 

Stations 

3 

+ .642 

Varieties 

61 

-.087 

Error 

183 

+ .114 

Total 

247 

+ .192** 


** Highly significant. 

TABLE IV 

CORRELATION OF MEANS AND STANDARD DEVIATIONS OF 60 STRAINS (TWO 
GROUPS OF 26) OF WHEAT TESTED AT FOUR STATIONS IN 1932 


Variation due to 

Degrees of freedom 

Correlation of x and $ 

Stations 

3 

-.676 

Groups of varieties 

1 


Stations X fcroups 

3 

-.146 

Varieties within groups 

48 

+ .207 

Error 

144 

-.029 

Total 

199 

-.106 


Other types of analyses were attempted also, using data from rep- 
licated variety tests with large plots (usually 1/40 acre). These data 
cover variety tests at six stations in Minnesota and for three different 
crops; namely, spring wheat, barley and oats. Randomized block 
analyses of variance were made for each test and the standard devia- 
tion for error; i.e., interaction of blocks X varieties, used as the stand- 
ard deviation of the test. The general mean of the tests was then cor- 
related with the standard error of the tests. The total number of such 
experiments available was 57 in spring wheat, 73 in barley and 73 in 
oats; a total of 203 variety tests in large plots. 

At the four testing stations located at University Farm, Waseca, 
Morris and Crookston, data were available from tests for the same 
seven years in wheat, nine years in barley, and eight years in oats at 
all four stations. Analyses of variance and covariance gave the cor- 
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relation coefficients between means and standard deviations of dif- 
ferent tests which are shown in Table V. 

TABLE V 

CORRELATION OF MEANS AND STANDARD DEVIATIONS OF DIFFERENT EXPERI- 
MENTS CONDUCTED AT EACH OF FOUR STATIONS DURING THE SAME 
YEARS WITH THREE DIFFERENT CROPS 


Variation 
du« to 

Wheat 

1 Barley 

Oats 

D.F. 

r 

D.F. 

r 

DF. 

r 

Stations 

3 

+ .785 

3 

+ .446 

3 

-.084 

Years 

6 


8 

-.389 

7 

+ .511 

Error 

18 

+ .122 

24 

+ .129 

21 

+ .061 

Total 

27 

+ .201 

35 

+ .151 

31 

+ .130 


The correlation coefficients between the average means and stand- 
ard deviations in the diflFerent years as an average of all stations were 
positive in the case of wheat and oats and negative for barley. None 
were significant. The correlation coefficients for the error component 
were small but positive for all three crops. The correlation coefficients 
between stations were +.78, +.45 and —.08 for wheat, barley and 
oats, respectively. While none of these are significant the trend is as 
expected from a knowledge of the general nature of soil heterogeneity 
at these stations. This may be shown by a comparison of the general 
means with the average standard deviation for these three crops at 
each station as in Table VI. 


TABLE VI 

AVERAGE MEANS AND STANDARD DEVIATIONS FOR EACH OF THREE CROPS 


Station 

Wheat 

Barley 

Oats 

X 

i 

X 

s 

X 

s 

U. Farm 

24.69 

2.30 

41.84 

4.72 

61.10 

4.51 

Waseca 

24.84 

2.29 

48.88 

4.85 

69.73 

5.82 

Morris 

22.57 

2.19 

35.80 

3.15 

57.12 

5.39 

Crookston 

26.22 

3.34 

36.76 

5.15 

59.44 

7.88 


Soil heterogeneity at Crookston is greater than at the other three 
stations, leading to a high error. Crookston produced a higher 3 rield of 
spring wheat than the other three stations but was next to the lowest 
in yields of barley and oats. As a consequence, Crookston tends to 
impart a positive correlation to wheat and a negative correlation to 
oats and barley, due to its inherently more variable soil. 

It seems plain that it would be unwise to attempt to generalize re- 
garding the association between means and standard deviations ex- 
pected at different stations, even within the same state. 

The average means and standard deviations for the data used in 
the analyses of these four stations are given in Table VII. 
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TABLE VII 

AVERAGE MEANS. STANDARD DEVIATIONS AND COEFFICIENTS OF VARIABILITY 
OF THE TESTS CONSIDERED IN TABLE V 


Variable 

Spring Wheat 

Barley 

OatB 

Mean 

24.68 bu. 

40.82 bu. 

01.86 bu. 

Standard deviation 

2.63 bu. 

4.47 bu. 

6.00 bu.. 

Coefficient of variability 

10.3% 

11.0% 

9.6% 


The standard errors in per cent of the mean were relatively con- 
stant for these three crops. 

Since it does not seem possible to generalize regarding the error to 
be expected from station to station, it would seem of interest to con- 
sider the correlation between years within stations. Other tests not 
available for the analyses of variance and covariance used for Table 
V could then be used. These are tests from years in which data were 
available from less than a full complement of the four stations con- 
sidered so far, as well as two other stations at which fewer tests were 
available, i.e.. Grand Rapids and Duluth. Such correlation coef- 
ficients between years within stations are given in Table VIII. 


TABLE VIII 

CORRELATION OF MEANS AND STANDARD DEVIATIONS BETWEEN TESTS WITHIN 
STATIONS FOR THREE DIFFERENT CROPS 


Crop 

Degrees of freedom 

Correlation of x and « 

Spring wheat 

60 

+ .394** 

Barley 

66 

+ .198 

Oats 

66 

+ .222 


** Highly Bignificant 


The correlation in wheat was highly significant while the correla- 
tions for barley and oats were non-significant 
In Table IX is given the range in standard deviations and coef- 
ficients of variability for the different variety tests of wheat, barley 
and oats conducted at six stations in Minnesota over a period of years. 

Neither the standard errors in bushels (calculated from the error 
component of randomized block trials) nor the standard errors in per 
cent of the mean of the tests (C.V.) showed any appreciable degree of 
constancy in different years at the same station. Variability of the 
errors in different years is apparently very great. 

In conclusion it may be said that from a consideration of the data 
presented here it appears that an inherent negative correlation exists 
generally between the mean yield of plots and the standard devia- 
tion of samples within such plots for uniformity trial data from field 
experiments. It appears also that the mean yields and standard devia- 
tions of varieties or strains of crop plants tested in replicated field ex- 
periments are essentially independent. Il^appears also very little cor- 
relation can be expected between means ilild standard errors of dif- 
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TABLE IX 

BANOE IN STANDARD ERROR AND COEFFICIENT OF VARIABILITY OF VARIETY 
TESTS AT EACH OF SIX STATIONS FOR THREE CROPS 


Crop and Station 

Tests 

Range in 
standara error 

Rim^ in 

Spring Wh§at 

Unfv. Farm 

14 

1.50- 3.53 

6.0-12.1 

Wateea 

11 

1.71- 3.11 

6.0-14.4 

Morris 

9 

1.60- 2.84 

6.9-15.1 

Crookston 

9 

2.57- 5.11 

8.6-26.8 

Grand Rapids 

9 

1.32- 6.11 

8.2-20.8 

Duluth 

b 

1.51- 4.90 

9.9-27.4 

Barleff 

Univ. Farm 

15 

2.70- 8.98 

7.7-20.9 

Waaeoa 

15 

3.29- 8.14 

5.8-22.5 

Morris 

14 

1.70- 5.08 

4.8-14.7 

Crookston 

11 

3.98- 7.54 

8.0-24.6 

Grand Rapids 

11 

2.54- 8.37 

9.4-25.0 

Duluth 

7 

2.83- 7.07 

9.7-17.9 

OaJt» 




Univ. Farm 

15 

2.42- 6.30 

4.4-15.9 

Waaeoa 

12 

2.70- 7.98 

3.8-19.2 

Morris 

13 

2.55-7.17 

6.3-11.5 

Crookston 

13 

4.67-12.21 

7.6-21.2 

Grand Rapids 

11 

2.80-10.03 

5.0-24.0 

Duluth 

9 

5.37-15.20 

8.2-28.2 


ferent experiments conducted in different years or in different parts 
of the state, under the conditions of these experiments. Consequently, 
the standard deviation in bushels per acre as calculated from the sep- 
arate tests would seem to be a more satisfactory measure of varia- 
bility than would the standard error expressed in percentage of the 
mean. It was only in the comparisons of the average of the means and 
standard deviations of three different crops that the coefficient of 
variability would be preferred. 
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NOTES 

TEST OF AN OBSERVED DIFFERENCE 
IN THE FREQUENCY OF 
TWO RESULTS 

Bt R. L. Pbbx, Jb. 

Bdl Telephone Laboratoriet 

In the analysis of data obtained by sampling, certain problems oc- 
cur which relate to the significance of apparent differences. Taking any 
pair of results to which a test may lead, and forming the difference of 
their respective frequencies observed in a sample, the question arises 
as to whether this difference is merely an accident of sampling, or 
whether a similar difference obtains in the universe. Thus if the pos- 
sible results of a test are A, B, C, etc., A and B may be observed to 
occur in a sample with proportional frequencies p and p' respectively. 
If the probabilities, or proportional frequencies in the universe, of A 
and B are P and P' respectively, the question relates to the signifi- 
cance of the difference p—p', or the extent to which it may differ from 
the true value P—P'. 

To this problem there may be applied the same procedure as is 
used in estimating the significance of the individual frequencies them- 
selves. On the hypothesis that the difference for the universe has some 
assigned value, there may be estimated the probability of a sample in 
which the difference deviates from its expected value by as much as 
that actually observed. If the probability of such a sample is very 
small, the hypothesis may be rejected, and the conclusion reached 
that the difference for the universe has some other value than the 
assigned one. 

This is the method of approach employed by Prof. T. H. Brown in 
an outline of statistical methods adapted to studies of consumer pref- 
erence.* To employ this method, it is necessary to evaluate the stand- 
ard deviation of the distribution of differences and an expression for 
this quantity is derived in Prof. Brown’s paper. As a preliminary to a 
discussion of his results, a derivation by another method of the ex- 
pression for the standard deviation of the differences is given below. 

The theoretical problem relates to the distribution of the differ- 
ence p—p' in samples of size N. Specifically, it is assumed that in the 

1 The Uae of SUMaUcal Teehniq^ »n Cortain Prohlema of Market Roeeareh. BusineBS ReBearoh 
StudiBB, No. 12, May 1935. Harvard Univenity. 
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universe the probability of A is P and the probability of B is P'. Then 
the probability of a set of N trials in which A occurs just n times is 
given by the expression for the Binomial Distribution : 


P«(n) = 


m 

n!(JV - n)! 


P»(l _ 


Out of the N trials there remain N—n trials in which A does not 
occur, and in these the probability of B is P'/(l — P). The probability 
of such a set of N—n trials in which B occurs just m times, PN-nim), 
is given by substituting wi forn, AT-n for AT, and P7(l — P) for P in 
the above equation. Then the probability of a set of N trials in which 
A occurs n times and B occurs m times is given by the product Puin). 
Pif-n{m), which may be written: 


P(tn, n) — 


N\ 


n\m\(N — m — n)\ 


.pnp/m(l 


p _ pi'^S-m-n 


If now d is written for the difference n—m, the distribution of d is 
given by: 


(1) P(d) = Z 


N! 


- d)\(N -2n + d)\ 




The arithmetic mean (D) of d is given by 2dP(d), so that by sub- 
stituting the value of P{d) given by (1) and reversing the order of 
summation there is obtained: 


N 


N\ 


o*n!(N - «)! 

2n-V 

z 


P"X 


d{N - n)\ 


d"^n (n - d)\(N - 2n + d)\ 


P'n-ii^ _ p _ p')A’-Sn+<l_ 


By substituting n — («— d) for d, the second summation may be 
performed with respect to the variable n— d, to which correspond the 
limits 0 and N — n. In this summation the coefficient of n is the bi- 
nomial expansion of (1— P)^~", while the term in n— d reduces to 
(JV— n)P' multiplied by the binomial expansion of (1— P)^~"~‘. The 
remaining summation is similarly performed for the two terms, so 
that there is finally obtained: 

(2) D = N(P - P% 

The mean difference is therefore the difference of the means. 

To evaluate the standard deviation a similar procedure is followed. 
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The value of P(d) is substituted in: 

(3) Ed^Pid). 

In this there is made the substitution: 

d* = (n - d)(n - d - 1) - (2n - l)(n - d) + n*. 

Making the summation with respect to n— d first, as in the preceding 
case, the three terms on the right of the last equality are employed, 
the summation in each case being reduced to a binomial expansion. 
By carrying out the second summation in the same way, (3) is re- 
duced to the form: 

(Td* -f- B* = N{N - 1)P'» - 2N(N - 1)PP' 

-I- NP' 4- NiN - 1)P* + NP. 

Substituting in this the value of D given by (2) there is finally ob- 
tained 

(4) ai* = N{P + P' - (P - Py}. 

It is of interest to compare this result with that obtained by Prof. 
Brown. He makes a distinction between cases of limited and unlimited 
choice, referring to whether the possible number of different results is 
small or large. In the latter case (unlimited choice) he assumes that in 
any sample the frequency of one result is independent of the fre- 
quency of the other result, and on this basis arrives at an expression 
for ffd which reduces to: 

(5) a/ == N\P + P' - {P* + P'*)}. 

In the other case he does not make make this assumption of inde- 
pendence, and obtains an expression which reduces to (4). 

It will be seen that the difference between (4) and (5) lies in the 
second (quadratic) term, and hence if P and P' are small, the dif- 
ference becomes negligible and (5) is a valid approximation to (4). 
Prof. Brown’s distinction between the two cases therefore reduces to 
a distinction between cases in which P and P’ are both small, and 
cases in which they are not. This is a condition which is likely to occur 
when there are many different results to a test (unlimited choice), as 
no one result is then likely to have a high frequency (large value of P). 

The distinction however, does not correspond in general to that 
between limited and unlimited choice. Cases may occur where many 
different results are possible (unlimited choice), but where one par- 
ticular result occurs with high frequency. In any comparison involv- 
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ing this result with a large value of P, (6) will not be a good approxi- 
mation. On the other hand, cases may occur where but three or four 
different results are possible (limited choice), but where two of the 
results occur very infrequently, so that in a comparison of these two 
P and P' are both small, and (5) is a valid approximation. In all 
cases, however, (4) is applicable and may be used without raising the 
question as to whether or not (5) is a satisfactory approximation. 

In application, the observed difference in frequency in the sample 
may be compared with that which would be obtained if the difference 
for the universe had some assigned value. In particular, the hypothesis 
may be made that the difference for the universe is zero, and the 
hypothesis tested by determining the ratio of the difference of the 
sample to vj. Using Shewhart's rule, as Prof. Brown does, the hypothesis 
is rejected if this ratio is greater than 3. Conversely, there may be 
determined the least difference in the universe consistent with that 
observed on the basis of this or a similar rule. It should be noted that 
the use of this rule should be limited to cases where sample size 
(number of observations) is 100 or more. 

The hypothesis that the difference for the universe is zero requires 
that P and P' be equal, or P — P' = 0. Substituting this in (4), it re- 
mains necessary to estimate P+P', and for this there may be taken 
the corresponding value observed in the sample, or p+p'. Prof. 
Brown, however, takes p and p' throughout as estimates of P and P' 
respectively, gi\ing a somewhat smaller value of vj than corresponds 
to the hypothesis of a zero difference. 

The application may be illustrated by solving the problem given as 
Problem 3 in Prof. Brown’s paper. In this there are given the votes of 
1168 housewives expressing a preference for one of four stores. The 
data are given by Prof. Brown as follows : 


Store 

Votes 

Per Cent 

Kirkland 

671 

57.5 

Parker 

311 

26.6 

Freeman 

138 

11.8 

Manning 

48 

4.1 


1168 

100.0 


To determine whether the difference between Kirkland and Parker 
is significant, the observed difference (30.9 per cent) is compared with 
three times the standard deviation expressed as a percentage, or 
300«rd/iV’ on the assumption of a zero difference in the universe (i.e. 
P— P'sbO). As an estimate of P-l-P’ there is taken the combined vote 
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for the two stores expressed as a fraction, or 0.575+0.266 =0.841. 
This gives a value for ZWiat/N of 8.05 per cent, which is much less 
than 30.9 per cent, the observed difference. It is concluded that the 
difference is significant. Similarly in examining the difference between 
Freeman and Manning, P+P' is taken as 0.118+0.041 = 0.159, giv- 
ing a value for SOOvd/AT of 3.50 per cent, which is again less than the 
observed difference, 7.7 per cent. Hence the difference between Free- 
man and Manning is also significant. These conclusions agree with 
those obtained by Prof. Brown, although his values of Ci are, as ex- 
plained above, somewhat smaller than those given here. 

The illustration may be extended to cover a case such as might 
arise in practice in which it is desired not only to establish the exist- 
ence of a difference, but to place some limit to its value. In the prob- 
lem considered above, for example, it might be necessary to deter- 
mine if the difference in percentage vote between Kirkland and Parker 
is significantly greater than 20 per cent. In this case, Vd is obtained 
from (4) with P+P' taken as 0.841 as before, and P— P' taken as 
0.20. This gives 300<rd/iV’ as 7.86 per cent so that the difference is sig- 
nificantly greater than 20 per cent if it is greater than 27.86 per cent. 
As the observed difference is 30.9 per cent this condition also is 
satisfied. 



METHODS IN WILDLIFE CENSUSES* 

Most forms of wildlife are so elusive, so really wild, and have so many 
hiding places, that the obtaining of anywhere near an accurate estimate of 
their numbers on any extensive area has proven exceedingly difiBcuIt. In 
fact, known methods have been so unsatisfactory that the Biological Survey 
has now detailed a research worker to the major problem of studying 
methods of taking censuses of wildlife. These difficulties of observation 
apply particularly to the mammals, many species of which den in hollow 
trees, among rocks, or in holes in the ground from which they are difficult to 
expose. Many of the larger species inhabit dense forests and are so wary 
that unless special means are employed they are rarely seen. So complicated 
is the taking of mammal censuses and so varying the habits of the different 
species that it is necessary to employ a different method for almost every 
group. 

For several years the Biological Survey has conducted investigations in 
various parts of the country on beavers, as a part of which methods of de- 
termining beaver populations on a given tributary stream, slough, lake or 
large river have received attention. While no method yet devised is entirely 
dependable or infallible, yet several seem practicable and to offer possi- 
bilities. The old method of estimating by counting houses and bank burrows, 
and arbitrarily allowing five beavers to each domicile, tended towards over- 
estimation. The error lies in that occasional single old male beavers leave the 
original colony and occupy quarters that would indicate the presence of a 
new colony, and young breeding pairs in establishing new colonies may not 
rear young until the following spring. In making censuses of beavers very 
important considerations are the temporary occupancy of houses and bank 
burrows, the interference by poaching or legal trapping, the effect of recent 
floods on destruction of beaver dams and on migration, and the distance 
from the home dam to available food supply. 

Two methods of taking beaver censuses which have promise involve con- 
siderable detail but approach the desired accuracy. One of these, the use of 
live traps for the purpose of trapping to completion the individuals living in 
what appears to be one active colony, seems to be more accurate and de- 
pendable. The tagging or tail-marking as the animals are released prevents 
duplicating the count. Six traps under favorable conditions exhaust the 
colony in a few nights’ trapping. Using a known number of active dams, 
houses, and bank burrows, and a given length of stream, and the trapped 
numeration from representative colonies, the enumerator can obtain a 
fairly accurate estimate for an entire watershed. 

The other method can be used to advantage in restricted watersheds, 
where footprints show frequently in soft earth along stream banks, and 

* Preparad under the direction of W. B. Bell, Chief of the Division of Wildlife Research, Bureau 
of Biological Survey, United States Department of Agriculture. 
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sandy bars, where preliminary work on measuring the beaver’s right hind 
footprint in millimeters affords a new census method. Several hundred 
measurements within an active colony shows by length variation the dif- 
ferent individuals living there. 

On certain lakes, sloughs, and large rivers, the most practicable way of 
estimating numbers of beavers is to observe their activities at dusk from 
favorable vantage points. Late in summer and in fall, beavers are very ac- 
tive, and it is possible to count an entire colony at one time. Several evenings’ 
observations give a fairly accurate estimate of the colony. 

Live-trapping to exhaustion and marking all individuals so as to keep 
accurate tab of individuals, as recommended for beavers, is also adaptable 
to many small mammals, such as, for example, mice and shrews. It is often 
desirable to know the density of population of these inconspicuous animals 
in order to correlate their numbers with their economic importance, whether 
it be on the credit or debit side of the ledger. In the case of these small 
mammals, where the census area is usually comparatively small, marking of 
individuals is ordinarily accomplished by clipping off certain toes, which 
does the animal little harm and makes possible a surprisingly large number of 
combinations for markings. 

Population estimates can be made quite accurately and very easily on 
certain species that build conspicuous nests, mounds, or shelters. The 
banner-tailed krngaroo rats of our Southwestern deserts make their dens by 
throwing up mounds of soil that range from 6 inches to 4 feet high and from 
5 to 15 feet in diameter. Careful habit studies of this species have shown that 
only a single animal inhabits a mound except when young are present. A 
count of the mounds on a known area thus gives the number of kangaroo 
rats on the area. By this method 50 square miles of a Range Reserve was 
estimated to have a population of 64,000 kangaroo rats. It was further 
estimated that since each rat stored on the average of 4 lbs. of grass seeds 
and crowns and other forage annually, a total of 128 tons of edible forage 
was rendered unavailable for stock on this range. 

Taking censuses of some of the so-called fur-bearers is important, but is 
often difficult and tedious on account of the general seclusion of these 
mammals. The most satisfactory results have been obtained by locating all 
the dens on a known acreage or square mileage, and then measuring in 
millimeters at each den the right hind footprints under favorable conditions 
of soft soil or snow to show tracks. This method usually tells not only the 
number of animals inhabiting the den, but often whether an adult male and 
female are present, and the number of young. It is particularly useful for 
such mammals as skunks, minks, badgers, otters, and foxes. 

Jack rabbits live in open country and it has been possible to count them 
over a strip 500 feet wide from an automobile moving at 10 to 15 miles per 
hour. Several such counts in one region covered a lineal distance of 238.4 
miles, the area covered was approximately 14,448 acres, on which 767 rab- 
bits were recorded, or 0.053 per acre. Number of pellets on an area is in 
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proportion to number of rabbits, and, while they give no absolute numbers, 
pellet counts are a reliable method of determining relative abundance of 
rabbits. 

The counting of big game animals is somewhat expensive since it involves 
either the use of airplanes for counting from the air, or the employment of 
a considerable number of men for drives. Either of these methods when 
properly conducted, however, gives a fairly accurate estimate, but each must 
be employed under different conditions, the airplane for plains, open brush- 
land, and winter deciduous woodland, whereas the drive is most efficient 
under cover of woodland, if not too dense. 

Thus one can understand that the use of airplane would be more success- 
ful with such species as pronghorn antelope, bighorn sheep, mountain goat, 
buffalo, and under favorable conditions, particularly in winter, with deer, 
elk, and caribou. William H. Marshall, specializing on census methods for 
the Bureau, designates certain general points to be considered in using an 
airplane for census purposes: 

1. Slow planes are desirable. Those with speeds higher than 90 miles per 
hour carry the observer over the territory too rapidly. 

2. Low altitudes are essential. At 500 feet or less, one can see all the 
animals if the cover is not too dense and they are not too protectively 
colored. At 100 feet most of the animals start to move so that they may be 
seen readily, but this may be a disadvantage when there are large numbers 
since they mill around, the separate groups are lost sight of, and duplications 
in count are likely. 

3. More than two observers are undesirable, because of possibilities of 
duplications. 

4. A knowledge of the topography and plant cover of the country to be 
covered is essential. 

5. The pilot should be informed in advance, insofar as possible, exactly 
what area is to be covered and how. 

6. The observer should have had field experience with the animals to be 
censused. 

7. Clear, still weather is desirable. 

As an example of a detailed big game count made chiefly by airplane may 
be cited the following tabulation of the census of elk in the Jackson Hole 
region, Wyoming, made in the Spring of 1935: 


Vicinity of Jackson, North of Jackson 452 

Black Tail Butte 5fi 

Buffalo River and Spread Creek 331 

Sheep Mountain 388 

River bottom, west of River, south of Wilson 104 

River bottom, east of River, south of Jackson 117 

Foothills, south of Jackson, to Horse Creek 264 

Leeks Canyon 45 

Game Creek 115 

Squaw Creek 43 



540 American Statistical Association* 

Porcupine Creek 254 

Horse Creeks, not on feed ground 35 

Hoback River, mouth to canyon 458 

Hoback Canyon, to Van Vleck Ranch 188 

Granite Creek, to Swift Creek 18 

Cliff Creek and Sandy Marshall Draw 79 

Fisherman Creek 3 

Mount of Hoback, to Bailey Creek, East of Snake River 443 

Bailey Creek to Bailey Lake 82 

Willow Creek, to Hunter Creek 494 

Alder Creek 7 

Cabin Creek and Dog Creek 351 

Canyon of Snake River, West side from Munger Mountain to 

Bailey Creek 290 

Munger Mountain 496 

Fall Creek and Coburn Creek 213 

Gros Ventre 6 , 079 

On Feed Grounds 10,630 

Grand totals 22 , 035 


All feed grounds were counted afoot, all other areas by plane. 

Members of the Biological Survey, State Game Department and Forest 
Service took the census. 

Airplane census made by F. Buchenroth, O. A. Pendergraft, Fred Deyo and 
Leo Lay the. 

The report was signed by: A. C. McCain, Forest Supervisor; F. Buchen- 
roth, Principal Forest Ranger; Aimer P. Nelson, U. S. Game Management 
Agent, Biological Survey; and by Fred H. Deyo and 0. A. Pendergraft, 
Assistant State Game and Fish Commissioners. 

In making a "deer drive” count, among the first steps is to have a plant- 
cover type survey of the entire refuge or area, with known acres of each type. 
Representative plots of between 200 and 350 acres, and preferably tri- 
angular in shape, are selected from the various cover or game types for the 
counts, and after these are made the results can be apportioned to the total 
acreage and a fairly accurate estimate made of the number of deer on the 
refuge. 

As many as 150 to 200 men are necessary for a deer drive, and the success 
of the drive depends a great deal upon the placing of these men and the care 
with which they operate. Men (watchers) are quietly placed according to 
visibility along two sides of the triangle. The drivers some 30 or 40 feet 
apart form a line in good formation on the third side of the triangle, and 
advance coming closer and closer together as they approach the apex of the 
triangle. Each man, watcher or driver, counts each game individual that 
passes him to the right and between him and the next man. If an animal 
returns within the triangle it is also counted as "in,” so that the net count 
shows only animals originally within the area and actually driven from it. 

In estimating bird populations and concentrations there are several 
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methods that have been successfully used by the biologists and cooperators 
of the Biological Survey. 

In the case of colonial nesting birds the method is obviously one of much 
simplicity since it is only necessary to count tie occupied nests and (since 
very few of such birds are polygamous) multiply by two. This obviously 
does not take into consideration the nonbreeding birds that may be present 
in the colony but for most species the numbers of nonbreeders that will 
frequent a nesting colony is relatively few. 

In the spring of 1914 the Survey started an inquiry for the purpose of 
determining the number, distribution and relative abundance of the breeding 
birds of the United States. This investigation was confined almost exclu- 
sively to the nongame species, chiefly the passerine birds. The actual work 
was done mainly by volunteer cooperators. While sometimes, because of 
local conditions, it was desirable to have a count made over a large area, 
ordinarily it was found desirable to keep the areas surveyed within a tract 
of not more than 80 acres. On an area of this size one observer could during 
the nesting season actually count the birds with considerable exactness. The 
method followed was to count the singing males during the height of the 
nesting season, it being assumed that every singing male represented a pair 
of birds. The ecological type of the area surveyed is, of course, an important 
part of the report, as such areas were intended merely as samples. 

In work with migratory waterfowl two methods have been used with con- 
siderable success, one based entirely upon visual observation and the ability 
of the observer to accurately estimate distances, while the other involves 
a mathematical computation based on the relation that appears to exist 
between the number of ducks banded and the number of those killed during 
the first succeeding hunting season. 

The first of these two methods was worked out in 1922 under exceptionally 
favorable conditions at Crane Lake, Illinois. The birds involved in the 
original study were almost entirely mallards. Briefly, this method consists 
of estimating in square yards the area that may be covered by a concentra- 
tion of ducks, allowing one duck per square yard and then to allow for the 
raft end taperings and open spaces within the formation to subtract one- 
third from the figure obtained. Obviously, the success of this method de- 
pends entirely upon the ability of the observer to estimate the length and 
breadth of the formation. It has, however, been checked on two different 
occasions through the application of aerial photography, once on mallards 
and once on canvasbacks. In both instances the results tallied so well with 
the original estimate as to demonstrate the reliability of the method for all 
practical purposes. 

The second method is, of course, purely a matter for office technique. In 
May 1930, the Bureau published as Circular No. 118 the results of the study 
that was then possible. It should be borne in mind that the data then used 
were based upon the continuous open seasons of 90 days that had preceded 
this period. At that time it was found that the first year recovery percentage 
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was between 11 and 13 per cent and on this figure it was postulated that if 
we might obtain a reliable estimate of the total number of ducks killed in 
any one shooting season it would, by a simple mathematical formula, be 
possible to estimate the waterfowl population for that season. Since that 
time we have had shooting seasons of at least two types and of different 
lengths which obviously has a disturbing effect upon the figures and it also 
appears that there are other factors which must be brought into the picture. 

In the midwinter inventory work that has been conducted for the past 
three years the first of these methods, namely the estimate of raft concentra- 
tions, has been chiefly the one employed. 

Perhaps the most common method that has been in use by Biological 
Survey employees and cooperators is that of estimating the units of a flock, 
or units of birds on the water, and computing the total number in a flock on 
that basis. This is an old method and it has been and still is being used by a 
great percentage of the people who have been making bird counts for the 
Bureau. With the flock in motion, it is absolutely impossible for the majority 
of people to make area estimates and compute birds, on that basis. One, 
however, can divide off units and count those birds in the units, and then 
compute the total. 



PROGRESS OF WORK IN THE CENSUS BUREAU 

BEGINNING PREPARATIONS FOR THE SIXTEENTH CENSUS 

Under the existing law, and in the absence of any new legislation changing 
the date, the next decennial census will be taken as of April 1, 1940. Realizing 
that it is none too soon to begin preparing for this undertaking, the Bureau 
of the Census has obtained a small appropriation to be used for that purpose 
during the current fiscal year. One of the first things to be done is to estab- 
lish enumeration districts covering the entire inhabited areas of the United 
States. For this purpose and also for the guidance of enumerators and 
supervisors when engaged in taking the census, maps are needed showing 
political divisions, streams, railways, roads, etc., on a scale of about one inch 
to the mile. For a large part of the United States adequate maps are lacking. 
Government surveys cover adequately only about 26 per cent of the total 
area. Thus far the Bureau has obtained maps covering about 1,200 of the 
3,091 counties in the United States. There were 120,003 enumeration dis- 
tricts in the last census and, of course, with the growth of the population, 
there will be many more in 1940. 

A list of institutions is being prepared in order that each institution may 
be assigned to the proper enumeration district or made a separate district 
in itself as conditions may require. There are about 30,000 institutions. 

A CLASSIFICATION OF WORKERS BY SOCIAL-ECONOMIC STATUS 

In the reports of the Census Bureau the gainful workers enumerated in 
the population census are regularly classified by their occupation or the kind 
of work in which they are engaged ; and occupations are distributed under a 
few main divisions of the industrial field, such as agriculture manufactures 
and mechanical industries, trade, etc. The census of 1930 included also a 
classification by industries, in which the criterion is not the kind of work 
done, but the industry in which the worker is employed. There is a consider- 
able demand and use for still another grouping based not on what the worker 
does nor on the industry in which he works, but on his social-economic 
status as indicated by his occupation. Certain studies, prepared in the 
Census Bureau, have already been published giving a grouping of that char- 
acter; and the Bureau is now preparing a report showing this grouping for 
the workers classified by industries or services. It distinguishes six main 
groups as follows: Professional persons; proprietors, managers and officials; 
clerks and kindred workers; skilled workers and foremen; semi-skilled 
workers; unskilled workers. There is a subdivision of some of these groups. 
The group of unskilled workers distinguishes farm laborers, factory and 
building construction laborers, other laborers, and servant classes; and the 
group of proprietors, etc., distinguishes farmers, wholesale and retail dealers, 
and other proprietors. These social-economic groups will be shown for each 
of the 128 industries or services distinguished in the industrial classification 
of gainful workers; and the members of each group within the industry or 
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service will be distributed by color, nativity, sex, and age. The report gives 
only totals for the United States. But in the meantime the National Re- 
sources Committee has prepared a report classifying by the same social- 
economic groups the gainful workers in each state and each city of over 
500,000 inhabitants with a further classification by color, nativity, and sex, 
but not by age nor by industry or service. 

The material for the Bureau’s report has gone to the printer and will be 
printed in type making a volume of about 250 octavo pages. 

JUDICIAL CRIMINAL STATISTICS 

The report on judicial criminal statistics for 1935, now in the hands of the 
printer, will be the fourth annual report in that series since the Bureau, 
under an Act of Congress passed in 1931, began collecting these statistics. 

The basic data are derived from the records of the courts of general crimi- 
nal jurisdiction in the several states. These are the courts which have the 
power to try and dispose of felony cases. Unfortunately for statistical pur- 
poses, there are wide variations in their jurisdiction, which in some states is 
limited mostly to major offenses while in others it may include such mis- 
demeanors as disorderly conduct and violations of driving and parking laws. 

This lack of uniformity interferes seriously with the comparability of the 
statistics by states. For instance, the fact that in 1934 the percentage of 
convictions res dting in a prison sentence ranged from 5.8 per cent in Wis- 
consin to 69.4 in Colorado is mainly accounted for by the fact that in one 
state 74.4 per cent of the cases reported by the courts were minor offenses, 
while in the other state the corresponding percentage was only 23.4. To meet 
this situation the comparative analysis by states in the 1935 report will be 
based on that portion of the cases reported which have been classed as 
"major offenses,” although data for all other offenses will be given in other 
connections. 

The data for this inquiry are supplied on tally sheets which are filled out 
by the court clerks as one of their regular duties. They work under the 
supervision of some state official who examines and approves their returns. 
This method of obtaining the data is inexpensive, but in other respects is not 
altogether satisfactory. It has been found that much of the detail called for 
is not being accurately reported by the court clerks, and it may prove neces- 
sary to simplify further the tally sheets. It is planned to do some experi- 
mental work in individual case reporting. But to adopt that method would 
probably require an increased appropriation, which it is not easy to get in 
these days. 

The work at present covers 31 states. This includes all the Northern and 
Western states, except Missouri, and Nevada. 

A CENSUS OF PUERTO RICO 

A census of Puerto Rico covering population and agriculture was taken as 
of December 1, 1935, under the auspices of the Puerto Rico Reconstruction 
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Administration. The tabulation of the data and the preparation of the re- 
ports were under the immediate direction of the Chief Statistician for Popu- 
lation in the Bureau of the Census. 

Three bulletins, with text in English and in Spanish, will be issued. The 
first bulletin, presenting statistics of population for the island as a whole 
and for each municipality, barrio, city and town, for 1935 and 1930, with 
certain comparative figures for earlier censuses, was published December 3, 
1936. The other two bulletins will be issued early in the fall, one giving the 
composition and characteristics of the population, including data on families, 
occupations, and unemployment, and the other, detailed statistics of 
agriculture. 

AN ADVISORY COMMITTEE ON FINANCIAL STATISTICS OP CITIES 

A Special advisory committee for the Division of Financial Statistics of 
Cities has been established comprising the following members appointed by 
the Secretary of Commerce: Frederick L. Bird, Municipal Service Depart- 
ment, Dun and Bradstreet, Inc., New York City; Welles A. Gray, United 
States Chamber of Commerce, Washington, D. C.; A. M. Hillhouse, 
National Committee on Municipal Accounting, Chicago; Dan 0. Hoye, City 
Controller, Los Angeles; and Charles J. Fox, City Auditor, Boston. 

The first meeting of the Committee held in Washington last June, was 
devoted mainly to a survey of the work of the division. The committee, 
however, went on record as urging strongly the renewal of the collection of 
financial statistics of states, which was discontinued in 1932. 


J. A. H. 



STATISTICAL NEWS AND NOTES 

Central Statistical Board. — A book of charts of time series, selected on 
account of their significance for economic stabilization, is under preparation 
for the National Resources Committee by members of the staff of the Central 
Statistical Board. The book will contain some 200 charted series reflecting 
cyclical fluctuations in important phases of business activity and related 
changes in other aspects of our society. 

Each page of charts will be accompanied by a page of text material dis- 
cussing, first, the significance of the charted series; secondly, the principal 
virtues and defects of the series in comparison with other available data; 
and thirdly, objective specifications for each series. It is intended by careful 
selection to provide a broad picture with a limited number of series. The 
chartbook should be of service not only to Government agencies but also to 
students of economic and social conditions outside of the Government, and 
should fill an important need. It is hoped that the book will be available in 
October. 

Dominion Bureau of Statistics, Canada. — 1936 Census of the Prairie 
Provinces, The final tables for the volume on population of the three Prairie 
Provinces are well under way. The compilation of the agricultural census is 
almost completed. Unemployment, employment and earnings tabulations for 
cities of 10,000 population and over are compiled and preliminary figures 
are available. Final tables are expected to be started before the end of this 
month. 

The monograph on “The Rural and Urban Composition of the Canadian 
Population” has reached an advanced stage in preparation and it is ex- 
pected it will be ready for publication in the near future. 

Social Analysis Branch, At the Conference on International Relations 
(Carnegie Endowment), which was held at Queen’s Ui'iversity, Kingston, 
June 14 to 18, 1937, three papers were read by meihbers vif the staff of the 
Bureau of Statistics. Dr. R. H. Coats gave the paper entitled “Movements 
of Population between Canada and the United States.” The Chief of the 
Social Analysis Branch read the paper on “United States Bom in the Pro- 
fessions in Canada,” and the Chief of the Internal Trade Branch delivered 
the paper entitled “Movements of Capital and Balance of Payments.” 

Manufactures Branch, This Branch is at present compiling statistics of 
w^eekly wage payments to wage-earners in the manufacturing industries of 
Canada. This is a new development and the report is expected to be pub- 
lished in the autumn. It will contain such wage payments by sex and wage 
groups analyzed by industries, provinces, cities, and towns. 

Certain difficulties have been encountered in applying the ruling that net 
value of production should be computed by subtracting the cost of materials 
and also the cost of fuel and electricity from the gross value of products. The 
Forestry Branch reports that in connection with the pulp and paper, lumber 
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and wood-using industries a large proportion of their fuel consists of wood 
wastes which has already been purchased as part of their raw material and 
that its use as a fuel should not be subtracted a second time from the gross 
production when so used. The policy has been adopted of adding the value 
of such wood waste used as fuel to the gross production. This results in 
treating this wood waste as a fuel sold by the reporting firm to itself. The 
same procedure is adopted in the petroleum industry where petroleum pro- 
duced by an individual firm and used as a fuel in their plant is added to their 
gross production. 

Education Statistics Branch, The Bureau of Statistics, through the Educa- 
tion Statistics Branch, was represented at the Canadian Universities Con- 
ference held May 31 to June 1, 1937, at Queen's University, Kingston, 
Ontario. The Conference instructed its Executive to appoint a committee to 
study university statistics during the coming year as the foundation of 
future policy. 

Finance Statistics Branch. The Hon. W. D. Euler, Minister of Trade and 
Commerce, has called a Conference at Ottawa, which will open on July 19, 
to discuss the subject of municipal statistics. Representative delegates from 
the Departments of Municipal Affairs of each province, as well as representa- 
tives of the City Treasury Departments of the larger cities in each province, 
will meet with representatives of the Dominion Bureau of Statistics and 
formulate plans to bring about coordination and publication of uniform 
municipal statistics throughout Canada. 

Board of Governors of the Federal Reserve System. — The Board of 
Governors of the Federal Reserve Sj'^stem has revised its monthly index of 
freight-car loadings. The revised series, like that formerly published, is based 
on the weekly figures of the Association of American Railroads and is com- 
piled both with and without adjustment for seasonal variation. The total 
index is derived by weighting indexes for the various classes of commodities 
on the basis of revenue obtained from each class rather than by adding the 
actual number of carloads as was done in the previous index. The purpose of 
this change is to allow for differences among commodity classes in the im- 
portance of the average carload. The revised index is described on pages 
522 and 523 of the Federal Reserve Bulletin for June 1937. 

Statistics on loans at weekly reporting member banks in 101 leading cities 
are now published in the Federal Reserve Bulletin for the more complete loan 
classifications that became effective May 19, with the new items also grouped 
to give figures closely comparable with data previously reported. A detailed 
comparison of the old and new loan classifications was given on pages 530- 
531 of the June issue of that Bulletin. 

The twenty-third Annual Report of the Board of Governors of the 
Federal Reserve System, which was issued in June, contains a discussion of 
outstanding credit and business developments, reports of the operations of 
the Federal Reserve System, and records of policy actions of the Board of 
Governors and of the Federal Open Market Committee in the year 1936. 
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The most important recent development for the Federal Reserve System 
was the increase in reserve requirements of member banks made by the 
Board of Governors in 1936 and the early part of 1937. Reasons for this ac- 
tion are fully discussed in the report, and there is also given a brief statement 
of the history and purpose of reserve requirements. The large gold and 
international capital movements in recent years, which have caused a rapid 
increase in member bank reserves, are described and analyzed in the report. 
Other sections deal with the continued growth of bank credit and deposits, 
developments in security markets, including the Board^s actions with 
regard to margin requirements on security loans, and the further recovery 
of business. 

The complete edition of the Annual Report, containing statistical tables 
and other detailed information relative to the Federal Reserve System, was 
issued later in the summer. 

Securities and Exchange Commission. — During its third fiscal year, 
ended June 30, 1937, the Securities and Exchange Comission has con- 
tinued to expand the scope of its statistical activities. Again only a small 
part of the material collected has been released for publication. The more 
important statistical data released during the year ended June 30, 1937, 
(for statistics released before that date see this Journal, September, 1935, 
pages 608-609* September, 1936, page 578) included: 

(1) Figures on purchases and sales of certain groups of members of the 
New York Stock Exchange and New York Curb Exchange have been re- 
leased weekly on a daily basis since March, 1936, and are published about 
one month after the transactions occur. Comparable data for the period 
from June 27 to December 18, 1935, were contained in the Commission's 
Report on the “Feasibility and Advisability of the Complete Segregation of 
the Functions of Broker and Dealer.” A summary of the weekly releases 
through March, 1937, with corrections as received from the exchanges, was 
made available in the Public Reference Rooms of the Commission’s Wash- 
ington office and of its principal regional offices. Thus, there is now available 
a continuous daily record of members’ trading on the New York Stock 
Exchange and the New York Curb Exchange since March, 1936. 

(2) In June, 1937, the Commission commenced to make available daily 
at the Washington office figures showing for the second day preceding that 
of the release, the number of shares purchased and the number of shares sold 
in odd-lots by odd-lot dealers and specialists on the New York Stock Ex- 
change, together with the number of orders involved in such trades. These 
figures are reprinted in the financial pages of many daily papers. Weekly 
summaries of these figures, as corrected by more complete reports from the 
odd-lot dealers, and expanded to include the value of daily purchases and 
sales in odd-lots, are made available to the public in release form. 

(3) The comprehensive statistical data on investment trusts and invest- 
ment companies collected in connection with the Commission’s study, 
authorized by the Public Utility Act of 1936, have been prepared for pub- 
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iication, at least in part, in the Commission’s forthcoming report to Con- 
gress. Combined balance sheets, income accounts, and security portfolios of 
groups and sub-groups of investment trusts and investment companies 
constitute the most voluminous part of the statistical compilation. 

Division of Research and Statistics, Federal Deposit Insurance 
Corporation. — The Annual Report of the Federal Deposit Insurance 
Corporation for the year ending December 31, 1936, has befm issued. The 
report follows the style and form of previous reports and shows that the 
Corporation met promptly all insurance claims presented to it by depositors 
in 75 insured banks placed in receivership from the beginning of deposit 
insurance to the close of 1936 (pages 8-9), and made loans to facilitate merg- 
ers and reduce loss to the Corporation in the case of 28 insolvent insured 
banks (pages 9-12). The Corporation has met all losses and paid all expenses 
out of income from investments and has transferred to surplus all assess- 
ments received (pages 34-37). 

More than 140 weak or insolvent insured banks were eliminated during 
1936 through suspensions, mergers, liquidations or reorganizations (pages 
8-12). Up to the close of 1936 the Corporation cited 24 banks for unsafe 
and unsound practices, specifying more than 50 such practices in which the 
banks had engaged (pages 16-19). 

More than one-tenth of the insured banks, holding more than one-fourth 
of the deposits of insured banks, had less capital than the Corporation deems 
essential (pages 27-28, 51-55). Of the banks authorized to establish branches 
during 1936, one-third, holding more than S3 billion of deposits, had in- 
sufficient capital (pages 25-26). 

Earnings of banks improved substantially during 1936 (pages 55-57). 
On the average the small banks reported higher net earnings on each $100 
of total assets than did the large banks (pages 58, 172-73). The small banks, 
furthermore, show a higher ratio of sound capital to deposits than do the 
large banks (pages 52-53). 

Deposit insurance and the banking system have not yet been tested 
sufficiently to justify a reduction in the rate of assessment (pages 34-38). 

The report contains considerable statistical information not heretofore 
available for presentation, regarding the number and deposits of operating 
insured and noninsured commercial banks, grouped according to type of 
banking office; by size of bank, as measured by amount of deposits; by 
population of center in which located; and by number of commercial banking 
offices in same center. The reports for the year 1936 of earnings, expenses, 
and disposition of profits of insured commercial banks not members of the 
Federal Reserve System are presented as tabulated on the basis of size of 
bank; number of banking offices in and population of center in which located ; 
profitability of operations; and types of assets and liabilities. 

A report on deposits of insured banks as of May 13, 1936, based upon a 
special survey made by the Corporation, is also presented. 
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Bureau of Foreign and Domestic Commerce. — An analysis of world 
production and trade in leather footwear was issued by the Bureajti in July. 
This publication is prepared as a service to the boot and shoe industry and 
presents a series of data for both leather and rubber footwear, of value to 
those groups. Statistical data is shown covering the production, consump- 
tion, imports, and exports for the nations of the world. The subject of artifi- 
cial trade barriers, such as quotas, compensatory imports, exchange 
restrictions, exchange fluctuations and British Empire preferences, is dis- 
cussed with particular reference to the effect of these barriers on the leather 
footwear industry. 

The Marketing Research Division of the Bureau is publishing by states a 
list of state and local trade associations. These lists, in addition to showing 
the names and addresses of each association classified by cities in which they 
are located, present pertinent data from the 1935 census for that state. Free 
copies of these lists can be obtained from the District Offices of the Bureau 
located in the principal cities throughout the United States or directly from 
the Marketing Research Division in Washington. 

Due to the considerable amount of attention being devoted to the subject, 
this Division has also issued a bibliography of publications on consumer co- 
operatives. This bibliography is representative of the best material available 
on this subject. All Journal readers interested in obtaining a copy of this 
bibliography may secure it by writing the Marketing Research Division of 
the Bureau of Foreign and Domestic Commerce, Washington. 

The Bureau's study of “Consumers Use of Selected Goods and Services by 
Income Classes” has been expanded to include data from approximately 
230,000 families located in 50 cities which are well distributed, geographic- 
ally, throughout the United States. This study is based on individual family 
income reports for 1933 and the family’s use, during 1934, of such products 
as building materials, househeating apparatus, mechanical refrigerators, 
installed bathing facilities, fuels for lighting, heating, and cooking, automo- 
biles, and so on; and, the facts given apply to innumerable related products 
such as ice refrigerators, ranges, electrical appliances, and paints. To date 
reports are available for 34 cities, and the next report, which will be issued in 
the fall, will cover the remaining cities. Copies of the reports as well as a list 
of the cities covered can be secured from the Bureau or any of its offices. 

A report giving statistical data, on a county basis, for each of the major 
groups in the pulp and paper industry, both by types of product and by 
manufacturing machinery in place, has recently been issued. The report is 
the fourth in the Bureau’s series covering basic industrial markets of the 
United States. Those previously published cover Textiles, Iron and Steel, 
and Gas and Electric Utilities Industries. The present volume contains 77 
pages of text and tables with 12 accompanying maps. 

Another Bureau study of interest is a complete survey of the “Effects of 
City Water and Sewerage Facilities on the Market for Air Conditioning 
Equipment in Cities of 100,000 Population and Over.” This is the first time 
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that data on the water supply facilities of major cities has been gathered. 
The report shows the source of city water supply, the amount of reserve 
water upon which the city may draw, the amount actually used over a 
6-year period, the additional services that may be had with the present 
equipment, together with other basic information, all of which has a direct 
effect upon the value of each of these cities as a potential market for air- 
conditioning equipment. 

A series of maps of the United States, based upon 1935 retail trade data, 
has been appearing in Domestic Commerce. These maps are designed to show 
retail sales, per capita sales, concentration of retail stores by types of enter- 
prise, marketing centers, rural sales, and market distances. These maps will 
be reprinted and distributed by the Marketing Research Division. 

In July the Specialties Division published an analysis of “Japanese Pro- 
duction of Glass and Glass Products” and their exports of such items. A 
similar study for all of the Latin-American countries will be issued in the 
early fall. Both studies discuss the possible future development of trade in 
this commodity. 

For the first time a comprehensive study of the foreign graphic arts 
industries is being made by the Bureau. This study, in addition to discuss- 
ing the major branches of graphic arts in about 70 countries of the world, 
will point out the potential markets for products of the graphic arts and for 
equipment, supplies, and machinery used in their production. 

Bureau of Agricultural Economics. — Last year Dr. A. G. Black, Chief 
of the Bureau of Agricultural Economics, set up a Bureau Statistical Com- 
mittee to examine the statistical work of the Bureau and make recommenda- 
tions for its improvement. After obtaining information from the various 
divisions regarding statistical series compiled by the Bureau, subcommittees 
were established to review the data relating to various phases of the Bureau’s 
work. The study of the subcommittees’ reports is now in progress. Some of 
the recommendations of the committees have been approved by Dr. Black 
and have been transmitted to division leaders in a series of statistical memo- 
randa, of which six already have been issued. One of these provides for con- 
centration of responsibility for acreage, yield, and production estimates of 
domestic crops. Others call for the elimination of annual farm income esti- 
mates on a crop year basis, the approval before issuance of new statistical 
series by the Chief of the Bureau upon recommendation of the Bureau 
Statistical Committee, the clearance of proposed questionnaires through a 
Questionnaire Clearance Committee, and more careful examination before 
publication of statistical series not originating within the Bureau. In general, 
the amount of duplication in the compilation of statistical series was found 
to be smaller than might have been expected in an organization of this size, 
handling upwards of a million separate statistical series, but many op- 
portunities for improving the reliability and adequacy of Bureau statistics 
seem to be present. 
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In the June 1937 issue of the "Agricultural Situation” Dr. Mordecai 
Ezekiel published a brief summary of an estimate of savings by individual 
income taxpayers which was recently prepared, together with a discussion 
of the apparent relation betwen these personal and corporate savings and the 
production of durable and non-durable goods. This preliminary examination 
is held by the author to support in general the oversavings theory of business 
depressions. It is expected that the details of the preparation of Dr. Ezekiel’s 
estimates of savings will shortly be published in one of the professional 
economic journals. 

Secretary Wallace has appointed a committee for the Department of 
Agriculture to consult with the Census Bureau with respect to the United 
States Census of Agriculture for 1940, as has been customary in connection 
with past decennial enumerations. The committee has received recommenda- 
tions from the various bureaus of the Department, and after editing designed 
to eliminate duplications and reduce the number of questions, has trans- 
mitted them to the Bureau of the Census. The Agriculture Committee of 
the Bureau has held joint meetings with the Department committee for the 
purpose of ironing out difficulties preliminary to the preparation of a trial 
working schedule which will be given field tests before the final schedules 
are prepared. 

U. S. Bureal of Mines. — The canvass of the mineral industries for 1935 
was a cooperative effort under which the Bureau of Mines collected the in- 
formation utilizing funds supplied by the Census of Business. In addition to 
the usual items elected by the Bureau of Mines, the canvass included ques- 
tions covering the Census inquiries on value of product, expenditures for 
supplies and materials, fuel, and purchased electric current, and the number 
and compensation of both wage earners and salaried employees. Other in- 
formation obtained included wage earners employed by months. Prelimi- 
nary figures for all important mineral commodities have been issued in 
mimeographed form by the Philadelphia office of the Census of Business. 
Final figures including detailed state tables on bituminous and anthracite 
coal will be released in booklet form by the National Research Project on 
Reemployment Opportunities and Recent Changes in Industrial Techniques 
of the Works Progress Administration. A second booklet summarizing im- 
portant employment and related data for petroleum, metals, an^ nonmetals 
(excluding fuels) is in preparation. 

Studies entitled, “Technology and the Mineral Industries,” by F. G. 
Tryon, T. T. Reed, K. C. Heald, G, S. Rice and Oliver Bowles, and “Small- 
scale Placer Mines as a Source of Gold, Employment and Livelihood in 
1935,” by C. W. Merrill, Chas. W. Henderson and 0. E. Kiessling, have been 
released in May and June. These reports were made possible by a coopera- 
tive arrangement between the Bureau of Mines and the Works Progress 
Administration’s National Research Project. The cooperative arrangement 
provides for a series of studies on relationships between changes in mineral 
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technology and output per man. 0. E. Kiessling, Chief Economist of the 
Mineral Production and Economics Division of the Bureau of Mines, is in 
charge of these joint studies; F. G. Tryon, Chief Economist of the Bureau^s 
Coal Economics Division, is supervising the work on the coal industries as 
well as consulting on other phases of the analysis. 

Bureau op Research and Statistics, Social Security Board. — Ad- 
ministrative organization of this Bureau follows the main functional lines 
delegated to the Social Security Board under the Social Security Act. 
Ewan Clague is Acting Director, succeeding Walton H. Hamilton, who has 
been named Special Economic Consultant to the Social Security Board and 
to the Bureau. Thomas C. Blaisdell, Jr., is Assistant Director. The Adminis- 
strative organization comprises: Division of Public Assistance Statistics, 
Helen R. Jeter, Chief; Division of Public Assistance Research, Chief to be 
appointed; Division of Unemployment Compensation Statistics, William 
McCaw, Acting Chief (on temporary assignment to the Bureau of Unem- 
ployment Compensation), Robin Hood, temporarily in charge; Division of 
Unemployment Compensation Research, Louis Bloch, Chief (on temporary 
assignment to the Maritime Commission), Collis Stocking, Acting Chief; 
Division of Federal Old-Age Benefits Studies, Eleanor L. Dulles, Acting 
Chief; Division of Health Studies, I. S. Falk, Chief; Service (Administra- 
tive) Division, Ernest R. Burton, Executive Officer, Chief; Division of 
Economic Studies, Chief to be appointed. Activities of the divisions are to 
be coordinated by three assistant directors. Mr. Blaisdell is charged with 
this responsibility for the Divisions of Public Assistance Research and 
Statistics and the Division of Economic Studies. At the present time Mr. 
Clague is acting in this capacity for the Divisions of Unemployment Com- 
pensation Research and Statistics, and Mr. Falk for the Division of Federal 
Old-Age Benefits Studies and Health Studies. 

A multigraphed monthly bulletin. Selected Current Statistics^ is prepared 
by a committee of the Bureau staff to report data on current operations 
under the Act and certain basic economic data in the field of social security. 
Preparation of the sections of this bulletin is the responsibility of the respec- 
tive divisions concerned with the subject matter. Intended primarily for 
use by the staff of the Board, this bulletin is now available to state adminis- 
trative organizations in the field of social security, and in some cases to 
other individuals concerned with the subject. 

Among current activities of the divisions are the following: 

Division of Public Assistance Statistics. A note in the March issue of this 
Journal outlined the organization of this Division and the general scope 
of its activity. On April 1, as detailed below, this Division assumed complete 
responsibility for the collection of general relief statistics, while reports on 
relief in rural areas will be received by the Division beginning with those for 
July. In the April issue of the bulletin, Public Assistance, Monthly Statistics 
for the United States, the Division started regular reporting of total public 
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relief, comprising general relief, public assistance, wages under the Works 
Program, and payments under other major public programs. 

Statistics of Public Assistance under the Social Security Act: Monthly 
statistics on old-age assistance, aid to dependent children, and aid to the 
blind are reported to the Social Security Board by cooperating state agencies. 
These data are published in monthly and quarterly bulletins and in two 
mimeographed releases. Data for April 1937 and estimates for May and 
June appeared in a mimeographed release on June 1. Public Assistance^ 
Monthly Statistics for the United States, containing data for April, was pub- 
lished on June 14. 

General Relief Statistics: Upon the advice of the joint Advisory Commit- 
tee on Relief Statistics of the Works Progress Administration and the Social 
Security Board, the entire responsibility for the collection of relief statistics 
was transferred to the Social Security Board as of April 1, 1937. Complete 
data for 26 states and partial data for 14 states were published in the April 
bulletin which was released on June 14. Data for January, February, and 
March will be published jointly by the Social Security Board and the Works 
Progress Administration in the monthly bulletin entitled General Relief 
Statistics. 

Relief in Urban Areas: The series of relief statistics from public and pri- 
vate agencies in 116 urban areas, formerly published in the United States 
Children’s Bureau and transferred to the Social Security Board on July 1, 
1936, is continued in a new monthly publication of the Social Security Board 
entitled Relief in Urban Areas. The first number covering data for January 
1937 was published on May 15; the second, containing data for February, 
was published on June 8. 

Relief in Rural Areas: Progress has been made toward the transfer of the 
series on relief in rural areas and small towns from the Works Progress 
Administration to the Social Security Board. Through joint field work on 
the part of the two Federal agencies, the collection of data now has been 
transferred from the direct responsibility of WPA employees in most states 
to the responsibility of the state department of public welfare. The Social 
Security Board will begin to receive reports from these state departments 
for the month of July and will continue the montly publication entitled 
Current Statistics of Relief in Rural and Town Areas. 

Total Relief in the United States: Another effort to present the entire 
situation with regard to public relief in the United States is being made in 
the monthly bulletin. Public Assistance, Monthly Statistics for the United 
States, where all of the data available from reports of the Works Progress 
Administration were brought together for April 1937 with those of the Social 
Security Board. The forthcoming issue for May 1937 will contain data from 
the Resettlement Administration also. 

Social Data about Recipients of Public Assistance: The Division has re- 
vised slightly the forms and instructions for the collection of social data 
about persons accepted for public assistance during the fiscal year 1937-38. 
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The collection of these data for 1936-37 will be completed by the states on 
June 30 and the Social Security Board will receive completed tabulations 
on August 1. It is expected that an important body of information about 
more than a million cases will be ready for presentation in the Social Se- 
curity Board's annual report to Congress on January 1, 1938. 

Dinsion of Federal Old-Age Benefits Studies, This Division is carrying on 
a number of studies dealing with the economic and financial problems and 
effects of the old-age benefits program. The significant statistical data re- 
sulting from the old-age benefits wage records will also be analyzed by this 
Division. 

Among the fields in which studies are being carried on are: cost of the 
old-age benefits program together with the relation of this cost to national 
income; the incidence of pay-roll taxes under Title VIII and their effects on 
wages, employment, etc. ; the relationship between various benefit formulae 
and standards of living; and the effects upon the Old-Age Reserve Account 
of bringing additional groups of employees under the Act. Other studies 
deal with the effect of business cycles upon the reserve and the economic 
problems involved in building up and liquidating the funds so held; the 
effect of Social Security financing upon future trends in interest rates and 
investment; the differences in economic and social effects resulting from a 
contributory and non-contributory system of old-age benefits; and an analy- 
sis of the extent and mechanisms of savings by income classes together with 
the forms of investment and liquidation of savings, particularly in different 
phases of the business cycle. 

A sample of about eleven and one-half million persons, taken from the 
enumeration of employee applications for Social Security account numbers, 
is now being analyzed with reference to the age, sex, and race composition 
of the population group with whom the old-age benefits program will be 
concerned. Further studies bearing on quarterly and annual earnings and 
employment by numerous categories will be carried on as the regular wage 
reports from employers are received. 

Division of Unemployment Compensation Statistics. By June 17, 35 states 
and the District of Columbia had installed the industrial classification code 
approved by the Social Security Board. In most of the other jurisdictions 
and states, laws have been passed too recently to permit this step. This 
industrial coding system makes provision for one hundred major industrial 
groups covering all economic activities. During the latter part of this year, 
a system of sub-classification within each major industry group will be 
issued. In general, two digits indicating classification have been included in 
the employer's number in the ledger accounts of state unemployment com- 
pensation agencies. 

This system will enable the Social Security Board and state unemploy- 
ment compensation agencies to secure comparable information on a state 
and nation-wide basis on subject employers, covered workers, earnings 
subject to contributions, contributions, delinquencies, and benefit payments. 
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by industry. In addition, information of the status and solvency of funds 
available for benefit payments may be secured by industry groups. This 
latter information, coupled with data on the expansion and contraction of 
employment by industry may shed light upon the question of merit rating 
by industry groups. At the present time, steps are being taken to incorporate 
the system of industrial classification in conjunction with Federal old-age 
benefits as a means of obtaining statistical information by industry. 

Bureau of Labor Statistics, U. S. Department op Labor. — There is 
now in press a bulletin reviewing the history of strikes in the United States, 
and bringing together all the statistical data available from 1880 to the end 
of 1936. There is also included a brief account of the methods used in the 
collection and interpretation of strike statistics by the Department of Labor 
and by the Bureau of the Census in earlier years. 

Material collected in the urban study of consumer purchases is being pub- 
lished in a series of brief reports by cities, giving detailed statistics on sources 
and amount of family income, rentals paid by families of business, profes- 
sional, clerical, and workers’ families, and the proportion of families owning 
their own homes. These special reports are being issued in advance of the 
more comprehensive report on consumer purchases in general. 

In connection with its regular monthly reports on “Trend of Employment 
and Pay Rolls,” the Bureau has secured fairly comprehensive data on earn- 
ings and employment among clerical workers in manufacturing establish- 
ments. These data are now being tabulated and the completed report will 
show the changes in volume of employment and earnings in identical estab- 
lishments in January, June, and December, 1935, and in June and Decem- 
ber, 1936. 

The special survey of causes of accidents in a small sample of the con- 
struction industry has been followed by a similar study of causes of acci- 
dents in the fertilizer industry. This newly initiated research in a field which 
has been very little explored will be continued during the current year and 
it is hoped to enlarge the coverage. Concurrently the regular accident re- 
porting for the Bureau’s annual surveys of accident statistics is being in- 
creased in coverage from 7,000 to approximately 50,000 manufacturing 
establishments. Also, the number of industries covered is being increased 
from 30 to 50, including public utilities. 

The work of redistributing the rent sample used by the Bureau in its cost- 
of-living surveys has been completed in 8 representative and widely dis- 
tributed cities and will be completed for 6 additional cities by September. 
Rental data for the new sample are being collected for all price-reporting 
periods from March 1935 to date. The retail price section has also classified 
retail prices of coal according to sizes. 

A survey of wage rates actually paid to union and non-union construction 
industry employees has been completed. Payments are shown by occupa- 
tion, race, and degree of skill of workers, and by city. The data are assembled 
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for residential and nonresidential and public and private building. A sum- 
mary of the results will appear in the Monthly Labor Review and a more de- 
tailed report will be issued later in bulletin form. 

United States Employment Service. — Work on a detailed survey of the 
characteristics and distribution of over 5 million persons, who were actively 
registered with ofRces of the United States Employment Service in search 
of work during July, is now nearing completion. This survey, which is similar 
in nature to several previous inventories of the Employment Service active 
file, discusses the occupational and industrial classifications of the w’orkers, 
the age, sex, color, and geographical distribution. A report also will be in- 
cluded of the registration and placement activities of the Employment 
Service during the three months of April through June. 

A similar study was made as of April 1st, and a new one is proposed to be 
prepared analyzing the job-seekers registered during October. 

At the present time the Worker- Analj^sis Section is conducting research 
in five different occupations. Preliminary results have warranted a continua- 
tion of the study of department store salespersons and a third sample is 
now being studied. Standardization of selection procedures for card punch 
operators, coders, garment machine operators, and lamp shade sewers is in 
process. Oral trade questions for jobs in the foundry industry, machine 
shops, lumber and woodworking industry, hotels, restaurants, and mechani- 
cal service and repair industry are in the process of verification. Questions 
for jobs in the construction industry have been verified and are now in use 
in certain public employment offices. 

Division of Social Research, Works Progress Administration. — 
Current Statistics of Relief in Rural and Toum Areas. The monthly indexes of 
expenditures for six types of relief in rural and town areas, prepared by the 
Division of Social Research, have been computed back to January 1932. 
Data are reported currently for 385 areas in 36 states. State welfare agencies 
in each state have now assumed responsibility for the reporting series. Work 
is in progress on a bulletin concerning the five years of rural relief covered by 
the series. 

Youth Estimates. The Rural Research Unit has made estimates of the 
youth population (16 to 24 years of age) of the United States from 1930 to 
1952. The method used is the application of the probable mortality rates 
to the persons of various ages listed by the Census in 1930 who would fall 
in the 16 to 24 year age group in subsequent years. For persons born in 
1925 or thereafter the annual number of registered births was used. These 
estimates show that, in so far as numbers may be an index of the severity 
of the youth problem, the peak will be reached between 1940 and 1945. The 
number of rural youth in 1935, by states, has also been estimated. 

The Migratory-Casual Worker. This recently issued monograph is based 
on interviews and the 1933 and 1934 work histories of casual laborers in 
agriculture and industry. The monograph considers the nature of the workers 
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and thdr jobs, the economic and personal factors which lead to migration, 
typical migration patterns, the substandard economic position of the 
workers, their needs, and the prospects of improving their economic and 
social status in the future. 

Labor Shortage Studies, The Division has attempted to develop procedures 
for a quick type of survey which will obtain information for administrative 
use in the shortest time and most systematic manner possible. These pro- 
cedures were used during the period of seasonal demand, for cannery and 
farm labor, when numerous investigations were made of reported labor 
shortages alleged to be the result of relief policies. No shortages due to 
relief policies were found. The diflSculties in securing labor were largely due 
to a wage scale below the prevailing rates in other industries, and to the 
seasonal character of the work. Other studies were made in northern New 
England of the shortage of woodsmen, which was due to an unusually high 
demand for labor. Very few experienced woodsmen who would be acceptable 
to employers were employed on WPA projects or were receiving local relief. 

Publications Under Cooperative Plan of Rural Research, Under the Coop- 
erative Plan of Rural Research, more than 150 bulletins prepared by the 
State Supervisors of Rural Research have been published or approved for 
publication. These reports deal primarily with various aspects of the rural 
relief situation in individual states. They are available at the state agricul- 
tural experiment stations. States for which bulletins have been issued in- 
clude: Alabama, Arizona, Arkansas, California, Colorado, Connecticut, 
Georgia, Illinois, Iowa, Kentucky, Louisiana, Maryland, Minnesota, Mis- 
souri, Montana, New Jersey, New York, North Carolina, North Dakota, 
Ohio, Oklahoma, Oregon, South Dakota, Tennessee, Texas, Utah, Virginia, 
Washington, and Wisconsin. 

Survey of Public Assistance Extended to Households in the Drought Areas, 
A 100 per cent enumeration was made of all households receiving aid in 64 
sample counties in 10 Great Plains States from July 1 through December 
31, 1936. Tabulations are now in progress. One of the primary objectives 
of this study is the determination of the amount of duplication of relief 
activities among households receiving public assistance in the drought area. 

The publications of the Division not previously listed are as follows: 
Urban Workers on Relief, Part II — The Occupational Characteristics of 
Workers on Relief in 79 Cities, May 1934; and Current Statistics of Relief 
in Rural and Town Areas, for February--March 1937 and for the Years 1932- 
1936; and also for March- April 1937. 

In addition, work is in progress on monographs, now in manuscript form, 
which deal with the cost of living in 59 cities, relief benefits under the FERA, 
trends in relief expenditures 1910-1935, part-time farming in the southeast, 
migrant families, changing aspects of urban relief, changing aspects of rural 
relief, rural youth on relief, the rural family in the depression, the village 
and the depression, industrial and educational backgrounds of workers on 
relief in March, 1935, and legislative aspects of public welfare. 
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Division of Research, Statistics and Records, Works Progress Ad- 
ministration. — Works Program Statistics, With the beginning of a new 
fiscal year, certain changes are being made in the statistical reporting system 
of the Works Progress Administration. The changes are dictated both by 
the reduced level of Works Program operations contemplated during the 
coming year and by the experience gained in two years of statistical report- 
ing. Consideration is being given to consolidation of some of the twelve 
area statistical offices established for the tabulation of primary operating 
documents from which the reports are derived. Substantial reduction of the 
personnel in these offices has been accomplished. Further use of mechanical 
tabulating equipment is likely. 

Report forms have been subject to careful review. The semi-monthly em- 
ployment reports have been discontinued as has been the monthly Works 
Program employment report by county of residence of the worker. Data on 
employment, hours, and earnings continue to be obtained on a monthly 
basis by location of project operation. Attention has been directed toward 
a closer integration of statistical reporting and the requirements of Works 
Program administration both in the states and in the central office. 

The June 1937 issue “Report on the Progress of the Works Program” 
summarizes operations under the Works Program through May 31, 1937, 
and includes discussions of employment, funds, projects, and other informa- 
tion of general interest. 

A History and Evaluation of Work Relief through 1935 is nearing comple- 
tion. 

A study is under way in the Construction Statistics Section to examine the 
nature and cause of seasonality in construction employment. The report of 
the President’s Conference on Unemployment, published in 1924 under the 
title “Seasonal Operations in the Construction Industry," contended that 
custom, not climate, was the major cause of such seasonal unemployment, 
and further that changes in construction technology were causing an in- 
crease in winter employment. Statistical materials already examined fail 
to offer support to these contentions. 

A report by this section which includes estimates of total dollar volume 
of construction and construction employment has been completely revised. 
The revised figures show employment by sources of funds and types of con- 
struction. Employment estimates show the high, low, and average for each 
year since 1925, through 1936. 

The Labor Research Section has completed extensive tabulations of avail- 
able information concerning hourly wage rates paid in public and private 
construction for 25 occupational groups during 1936. These data cover ap- 
proximately 1,000 different communities in the United States. A second 
series of tables showing hourly rates, monthly hours of work and monthly 
earnings on WPA work projects for eight important occupations has also 
been completed. These data cover every county in the United States as of 
December 31, 1936. 
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Relief Statistics. From September 30, 1936, until the last of April, 1937, 
the work of obtaining, compiling, and analyzing for publication reports of 
general relief administered by state and local governments was performed 
by a joint office of the Works Progress Administration and the Social Secur- 
ity Board. The professional staff consulted with the Advisory Committee 
on the Collection of General Relief Statistics on matters of policy and also 
questions of technique and procedures. (See March and June issues of this 
Journal.) 

At the end of April an agreement was reached between the Works Progress 
Administration and the Social Security Board for the transfer of complete 
responsibility for national reporting of general relief statistics to the latter 
agency. This transfer involves the continuation of all work in connection 
with the collection of monthly data previously reported to the Federal 
Emergency Relief Administration on relief recipients, amounts of relief 
extended, and administrative and total costs of general relief. The regular 
monthly releases of these data are being continued as joint publications of 
the Social Security Board and the Federal Emergency Relief Administration 
throughout the first quarter of 1937 and thereafter will be continued in 
equivalent form by the Board. The Board will continue efforts in all states 
to retain and improve the coverage and quality of, and to expedite the sub- 
mission of, current and delinquent general relief reports. Changes in instruc- 
tions to the state relief agencies regarding the preparation of reports or the 
discontinuation of any items previously reported will be cleared with the 
Central Statistical Board and the Works Progress Administration before 
such action is taken. 

The Advisory Committee on the Collection of General Relief Statistics 
will continue to serve in the same capacity as under the joint arrangement 
between the two agencies. Miss Helen R. Jeter, Director of the Division of 
Public Assistance Statistics, has been designated by the Social Security 
Board to take the place of Ewan Clague on the Committee. Other members 
of the Committee are Ralph G. Hurlin, Chairman, Frederick F. Stephan, 
Paul Webbink, and Emerson Ross. 

With the consummation of this agreement, members of the staff of the 
joint office of the Advisory Committee on the Collection of General Relief 
Statistics returned to the statistical divisions of the agencies which had 
furnished their services during the interim arrangement. Certain work which 
was under way at the time the joint staff was liquidated is being carried on 
by a small technical group in the Works Progress Administration under the 
immediate direction of Thomas B. Rhodes, who has served as Secretary of 
the Advisory Committee. This work includes a review of all available statis- 
tics of relief activities of Federal, State, and local governments with a view 
to the possible integration and periodic publication of such data. 

The first step in the direction of the regular publication of data for all 
relief programs was the issuance by the Works Progress Administration of 
a bulletin entitled "Summary of Statistics of Relief in the United States 
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in 1936/ This publication received wide distribution at the National Con- 
ference of Social Work held in Indianapolis in the last week of May 1937. 

National Research Project, Works Progress Administration. Previous 
issues of this Journal have carried outlines of the work undertaken by this 
Project. In other pages of the present issue will be found reports of meetings 
respectively of the Philadelphia and the Washington chapters of the Ameri- 
can Statistical Association at which the research program of the Project, 
as well as methods, problems, and some preliminary findings, were pre- 
sented by various members of the Project’s staff. 

As of July 1, the following reports have been released: “Unemployment 
and Increasing Productivity” and “Technology and the Mineral Industries” 
(prepared as chapters in a forthcoming publication of the National Resources 
Committee entitled Technological Trends and their Social Implications); and 
“Small Scale Placer Mines as a Source of Gold, Employment and Livelihood 
in 1935.” 

Reports in press include the following: “Employment and Related Statis- 
tics of Coal Mines in 1935,” “Changes in Labor, Equipment, and Methods 
Used in Producing Sugar Beets,” “Length and Changes in the Farm Work- 
Day,” and “Mechanical Cotton Harvesting.” 

Women’s Bureau, U. S. Department of Labor. — The Women’s Bureau 
made a study, during the first three months of 1937, of earnings and hours 
worked by men and women in the woman-employing industries of Florida. 
A total of almost 28,000 employees in 265 establishments were included. A 
preliminary report has been released in mimeographed form and the final 
report is now being prepared. 

At the request of the District Committee of the House of Representatives, 
the Women’s Bureau made a survey of the hours and wages of women 
workers in the chief woman-employing industries in the District of Columbia. 
The survey was conducted in March and April of 1937. About 200 establish- 
ments were covered and pay-roll records obtained for over 12,500 women. 
The industries surveyed included factories, department, limited-price and 
ready-to-wear stores, laundries, cleaning and dyeing plants, beauty shops, 
hotels, and restaurants. No attempt was made to cover Government service 
or household employment, and ofiices were not surveyed but data concern- 
ing office workers in the various industries covered were secured and these 
have been reported separately. A preliminary report has been released in 
mimeographed form and the final report will soon be available from the 
printers. 

Metropolitan Life Insurance Company. — The Statistical Bureau of the 
Metropolitan Insurance Company announces the publication in early fall 
of a volume entitled Twenty-five Years of Health Progress, a study of the 
mortality experience among the Company’s Industrial policyholders cover- 
ing the 25-year period, 1911 to 1935. 

Represented here is the experience of 346} million years of life in the wage- 
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earning population of the United States and Canada. During the quarter 
century over 3 million deaths were recorded. From the record of these deaths, 
analysed by sex, color and age, has come a well-defined picture of the re- 
markable progress of medicine and public health in the two countries within 
the quarter century. 

The volume offers an orderly presentation of the trends that have taken 
place in the mortality from each of the more important causes of death, and 
the factors influencing the broad movements of the death rates. Such de- 
velopments as the control of tuberculosis and the improved treatment of 
diabetes, pernicious anemia, and other diseases, particularly those of children 
and young adults, are clearly outlined in this study. In a special chapter is 
described the relationship between the decreasing mortality and the increas- 
ing average length of life. 

Meticulous care has been taken to insure the accuracy of the information 
presented. Not only has modem statistical technique been used in analyzing 
the raw material derived from the death claims, but the death claims them- 
selves have been carefully checked and verified. 

The chapters are as follows: The General Mortality from All Causes, 
The Trend of Longevity over the Twenty-five Year Period, The Principal 
Communicable Diseases of Childhood, Tuberculosis, Influenza and Pneu- 
monia, Cancer, Cardiovascular-renal Diseases, Diabetes, Diseases of the 
Puerperal State, Miscellaneous Diseases of Relatively Minor Importance, 
and External Causes of Death. In addition to over 500 pages of text, the 
study includes about 75 pages of basic tables and an ample index. 

Industrial Research Department, University op Pennsylvania. — In 
appreciation of the research in commodity prices which has already been 
done by the Industrial Research Department, the Wetherill family has 
recently given to the University of Pennsylvania all of its records. This col- 
lection, which is housed in the Department, begins with a day book in 1762 
and traces the development of the business w;hich was started by Samuel 
Wetherill and which was in the Wetherill family for seven generations, 
eventually being known as Wetherill & Brother. The majority of the records 
trace the founding and growth of the first firm to manufacture white lead 
in this country; the remainder of the collection includes the records of other 
enterprises in which the Wetherills were interested at various times: a 
store, a chemical works, a glass factory, a textile mill, and anthracite mining. 
The possession of these records by the Department has a two-fold signifi- 
cance: (1) it facilitates future work on the analysis and interpretation of this 
unusually comprehensive collection of business records; (2) it furnishes the 
nucleus for the future development of a library of original documents trac- 
ing the economic growth of Philadelphia. 

The Industrial Research Department of the Wharton School of Finance 
and Commerce of the University of Pennsylvania has published through the 
University of Pennsylvania Press a third volume on the subject of com- 
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modity prices in Philadelphia — “Wholesale Prices in Philadelphia — Part 
II: Series of Relative Monthly Prices,” by Anne Bezanson, Robert D. 
Gray, and Miriam Hussey. 

These detailed tables are the source materials of Part I of the volume 
which studied the price behavior of 186 commodities during the significant 
period of seventy-eight years of American business activity. The material 
in this part represents the data from which the group, sub-group, and sum- 
mary totals were obtained, and can be used in comparisons with commodity 
prices of other areas or with other data of Philadelphia. The prices for over 
two hundred specifications are expressed in terms of their average monthly 
prices of 1821 to 1825. The absolute base, and the unit in which it is quoted, 
is given for each commodity, and adequate footnotes make clear any changes 
in description. A few pages of explanatory text precede the tables. 

National Industkial Conference Board. — The Board^s Division of 
Industrial Management continues its studies of industrial and labor affairs 
by the questionnaire method. “Personnel Practices Governing Factory and 
Office Administration” recently issued is a statistical summary of what is 
done in 788 manufacturing establishments, emplojang upwards of one mil- 
lion wage earners, and 453 concerns with upwards of 300,000 clerical workers, 
regarding innumerable details of procedure. It answers for the personnel 
department of any concern the question what other establishments are 
doing under like circumstances. The Division has under way an investiga- 
tion of wage differentials in which, by means of questionnaires, it will seek 
to show the existing wage differentials for specific occupations as well as 
for industries as a whole. 

The Board has utilized the Ministry of Labour Gazette^ s recently published 
figures for earnings and hours to establish for selected industries “Workers, 
Earnings and Hours in Great Britain” a comparison with the figures col- 
lected for the United States Bureau of Labor Statistics. For the Chemical 
Alliance the Board has under way an extensive statistical study of labor con- 
ditions in the chemical industry. This will be distinguished by the effort 
to secure classified information regarding the annual as well as weekly 
earnings of wage earners and the weekly earnings of salaried employees. 

In the field of public finance, the “Cost of Government in the United 
States, 1934-1936” carries forward a series which has become known as the 
most authoritative collection of data regarding state and local expenditures, 
tax collections and debt. A useful compendium of “Sales Taxes, state. 
Federal, and local has been issued. The Department of Public finance is 
engaged in a study of “Experience under the Undistributed Profit Tax.” A 
study of “Chain Store Taxes” will be published shortly. 

The study of the “Economic Development of Germany under National 
Socialism” is replete with statistical analysis of conditions in inodern Ger- 
many. It is the first of a series of practical studies of collectivism. It is 
proposed to take up shortly conditions in Italy and Soviet Russia, the Board 
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sending, as in the case of Germany, an experienced investigator to those 
countries to assemble the material at first hand. 

In the field of general economics a study of "International Raw Commod- 
ity Price Control” is well advanced towards completion. This study includes 
an exhaustive statistical analysis of raw material and foodstuffs prices in 
international markets, in original and United States currencies, in relation 
to visible supplies as well as in relation to control measures. 

The publication of new data necessitated a review of the Board’s unem- 
ployment studies. The result of this study “Revised Estimates of Employ- 
ment and Unemployment” is accompanied by “Notes on Methods of Esti- 
mating Employment” which should be of interest to workers in this statisti- 
cal field. 

The volume “Income Received in the Various States, 1929-1935” men- 
tioned in the last issue of this Journal is now ready. It gives for each state 
an estimate of the amount of income arising from each industrial source, 
and the amount of income of each type. Income studies for different branches 
of activity such as iron and steel manufacturing and the motor vehicle 
industry are being prosecuted, and other phases of the national income will 
be studied in the future. 



CHAPTER ACTIVITIES 

The Albany Chapter. — There was a meeting of the Albany Chapter on 
May 6, 1937. Dr. Roy Gillett presented a brief report for the Committee 
on Coordination of State Statistics. Dr. A. K. Getman presented a brief 
discussion of managed currency. The principal address of the evening was 
given by Dr. Mordecai Ezekiel, Economic Adviser to the Secretary of 
Agriculture, on the subject, “A Statistician's Responsibility for a Better 
Ordered Economy.” 

The Chapter held a dinner meeting at the Candle Light Inn on June 10, 
with Dr. W. W. Coxe, President, in the chair. Thirty members and guests 
were present. The following officers w'ere elected for the ensuing year: Presi- 
dent, Fred J. Decker, New York State Department of Civil Service; Vice- 
President, Roland F. Bucknam, Public Service Commission of New York; 
Directors, Edward H. Van Winkle, Rensselaer Polytechnic Institute, and 
Marjorie Gooch, New York State Health Department. 

Dr. V. B. Hart of the staff of the Department of Agricultural Economics 
and Farm Management at Cornell University gave a very instructive talk 
on the subject of “Gold and Prices.” 

The Boston Chapter. — A special meeting of the Boston Chapter was held 
on May 7, 1937, at the office of the United Business Service. There were 32 
present as guests of the United Business Service, which organization pro- 
vided a very enjoyable buffet supper. Prior to the supper those present had 
an opportunity to observe the commodious offices and modern equipment 
in the five-story remodeled building occupied by the Service. 

At the speaking session, Mr. Frederick F. Stephan, Secretary of the Ameri- 
can Statistical Association, spoke briefly with reference to “Recent Develop- 
ments in Statistical Work and the Participation of the Association Therein.” 

Dr. Lucile Eaves, Professor Emerita, Simmons College, Boston, gave an 
address on “Discrimination in Employment Against Older Wage-Earners.” 
Dr. Eaves has made a thorough study of the results of a recent report on 
this subject by the Massachusetts Department of Labor and Industries, 
and has written a review of the report, which was published by the United 
States Bureau of Labor Statistics in the Monthly Labor Review for June, 
1937 (pages 1369-1386), which review includes statistical tables and charts 
to which she referred in her address. The report was the basis for an Act 
passed by the Massachusetts Legislature and approved by the Governor 
on May 27, 1937, entitled ‘*An Act Prohibiting Discrimination Against 
Certain Persons in Employment on Account of their Age.” 

The Chicago Chapter. — At the annual meeting of the Chicago Chapter 
held on April 26, 1937, the following officers were elected for the coming year 
beginning October 1: President, John H. Noble, Armour and Co.; Vice- 
President, Henry B. Arthur, Swift and Co,; Secretary-Treasurer, Miss 
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Frances Hay, Standard Oil of Indiana; and Directors: H. B. Stair, Illinois 
Bell Telephone Company; Dr, T. 0. Yntema, University of Chicago; and 
W. B. Ricketts, Booz, Fry, Allen and Hamilton. Membership of the Chapter 
as of the annual meeting totaled 128. 

The Cincinnati Chapter. — The newest chapter of the family in the na- 
tional organization was granted a charter in May of this year. As a local 
organization, however, the group dates back to 1934, when Dr. F. E. Wolfe 
(now president), Professor W. A. Baude and Dr. Paul Horst (both now on 
the executive committee), and Dr. Albert K. Kurtz (now in New Haven) 
met together and decided that a statistical group was needed in Cincinnati. 
They invited their friends. Since then, the group has met five to seven times 
each year. 

This spring the group realized that it had grown beyond the bounds of an 
informal organization. The members wanted the stimulation of an organic 
relationship with the national association, and they wished to cooperate 
with the work of the larger body. Accordingly, a constitution was adopted, 
vesting control in an executive committee composed of the president and 
the two immediately past presidents, and a petition was submitted to the 
American Statistical Association for a charter as a chapter. The petition was 
approved in May by the Board of Directors of the Association. 

The first meeting held by the group in its new role as an official chapter of 
the American Statistical Association was led by the secretary and district 
representative, Douglas E. Scates, on May 13. Dr. Scates read a paper on 
‘‘Methods of Combining and Averaging Product-Moment Correlations.” 

The programs for the meetings held by the local group during the past 
winter are as follows: Robert D. Kahl, "Statistical Methods in Sales Analy- 
sis,” March 25, 1937; F. E. Wolfe, "What Does Homogeneity Mean?” 
February 25, 1937; Paul Horst, "Prediction with Allowance for Errors in 
the Independent Variables,” January 14, 1937; and Ellery F. Reed, "Statis- 
tical Methods in Social Case Work,” October 22, 1936. 

The Cleveland Chapter. — The Business Statistics Section of the Cleve- 
land Chapter spent an interesting afternoon on April 26 at the Nela Park 
offices of the General Electric Company. 

On May 20 the tenth annual meeting of the Chapter was held at the Cleve- 
land Chamber of Commerce Club. 55 members and guests were present. 
President L. M. Whittington presided. Dr. Frank T. Carlton was elected 
President and Mr. John W. Love, Vice-President, of the Chapter for 1937-38. 

Three papers were presented at the meeting. Mr. David C. Elliott, Chief 
Statistician of the Reconstruction Finance Corporation and a former mem- 
ber of the Cleveland Chapter, spoke on "Changes in the Spending Habits of 
Business.” In a study of data from 150 manufacturing concerns, Mr. Elliott 
concluded that in view of the backlog of orders inventories are not burden- 
some at present. While inventories were 90 per cent higher in 1936 than in 
1935, a 15 per cent gain after an adjustment for higher prices and 14 per cent 
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higher than in 1929 after an adjustment for price changes, new orders are 
greatly in excess of last year. Mr. Elliott discussed next the effect of the 
new surtax on undistributed profits on the cash positions. He discovered that 
while net earnings have been less than in 1929, dividends have been higher. 
He found that the increase in net working capital was small in 1936 and 
that some new financing may be necessary to bolster the cash position. The 
data showed that the cost of sales has been rising somewhat more rapidly 
than sales, but he concluded that the trend is not important with rising 
business. 

Agnes Brooks Young, Regional Director of the Fashion Group, discussed 
the results of her study of “The Recurring Cycles of Fashion.” Mrs. Young^s 
original purpose had been to discover the relationship between fashions and 
the business cycle. Her results forced her to abandon any idea of correlation. 
Her study for the more recent times was based on measurements and styles 
appearing in the fashion magazines. Separate tabulations were shown for 
skirts, waists, collars, sleeves, etc. The talk was illustrated with slides. The 
discussion of the recurring cycle of skirt styles from tubular to bell shaped 
to back flare and back to tubular was particularly interesting. 

Mr. Merle Hostetler, a lecturer on banking and finance at Cleveland Col- 
lege spoke on the “Turning Points in Business Cycles.” His talk was based 
on a large folded grid which show^ed the cyclical fluctuations of industrial 
production by months over the past century. Numerous notes w'ere included 
on the grid to explain the cyclical movements of the curve. The notes in- 
cluded comments on legislation, price trends, banking and finance, important 
inventories, major disasters, political events, etc. Copies of the grid were 
distributed among the guests for reference during the address. 

The Connecticut Chaptek. — A meeting of the Chapter w’as held on April 
19. Mr. Robett Parnall, Manager of the Hospital Service Fund of New 
Haven spoke on “Statistical Bases of Hospital Service Plans.” 

The New York District Chapter. — One hundred and fifty members of 
the Association met at the Aldine Club on the evening of May 28 for a dis- 
cussion of the economic effects of fiscal policies. The principal speakers were 
Sir Josiah Stamp, Dr. Carl Snyder, and Colonel Leonard P. Ayres. Dr. W. 
Randolph Burgess presided. 

The subject of the evening’s discussion was the economic effects of fiscal 
policies. Mr. Stamp introduced his remarks with a brief description of the 
difference between the incidence and the effects of taxation. He discussed 
the increasing use of taxation to influence economic activity and analyzed 
the immediate and long-term effects of taxing undistributed profits. Colonel 
Ayres discussed a number of popular opinions with respect to government, 
economics and business, which the people of the United States have been 
taught to believe and which have guided the fiscal policy of the present 
Administration. Mr. Snyder discussed the effects of the redistribution of 
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wealth in a socialminded civilization upon the continued growth of capital. 
An extended general discussion followed. 

The first meeting of the Public Health Section of the New York Chapter 
was held on June 15th at the Town Hall Club in New York City. The sub- 
ject under discussion was “Mortality Connected With Childbirth.*^ Dr. John 
L. Rice, Commissioner of Health was the presiding officer and the speakers 
included: Dr. John Collinson, Assistant Chief Statistician for Vital Statis- 
tics of the U. S. Bureau of the Census; Miss Katharine F. Lenroot, Chief of 
the U. S. Children’s Bureau; Miss Elizabeth C. Tandy of the U. S. Children’s 
Bureau; Dr. Herman Bundesen, President of the Board of Health of Chicago; 
Miss Hazel Corbin, Director of the Maternity Center Association of New 
York City; Dr. George W. Kosmak Editor of the American Journal of 
Obatetrica and Gynecology, 

Dr. Collinson discussed the inconsistencies that exist between the statis- 
tics of various countries and how the comparability of their rates is affected 
and pointed out that to obtain comparability between nations, definitions 
must be made uniform, and coding and classification must be standardized. 

Miss Lenroot reported on the activities of the Maternal and Child Health 
Division of the U. S. Children’s Bureau and discussed recommendations 
made to the Bureau which cover increased and improved maternity care 
and care of the newborn, and a program of training in these fields for physi- 
cians and nurses. 

Dr. Bundesen spoke on the important factors responsible for failure fur- 
ther to reduce infant mortality and stressed the fact that if the health officer 
is to do anything in the way of preventing neonatal deaths he must first be 
able to measure the problem. He reported on 500 autopsies which were per- 
formed on infants in Chicago and explained in detail how the assigned causes 
of the neonatal deaths were corrected after autopsy. 

Miss Tandy reported on the Children’s Bureau study of stillbirths which 
is being made with the cooperation of the Committee on Stillbirths and with 
more than 216 hospitals. It is believed that rules can ultimately be worked 
out which will supply the ground work for statistical information on a 
nation-wide scale with respect to the fetal and maternal conditions under- 
lying mortality from stillbirths. Miss Tandy presented a number of charts 
to the group which showed graphically the results of the preliminary analy- 
sis of the material gathered so far. 

Miss Corbin told of what is happening in New York City where half of 
the mothers receive no care at all until after the sixth month of pregnancy. 
She spoke of the overcrowding in the municipal hospitals and reported that 
3,475 women were delivered in their homes by midwives. Miss Corbin 
briefly outlined a plan which would save women from the humiliation of 
shopping around for doctors to deliver their babies at a price which they 
could afford to pay. 

Dr. Kosmak spoke from the point of view of the obstetrician and said 
that though 50 per cent of the puerperal deaths are avoidable, the desire 
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for painless labor, for short cuts in delivery, and for sacrifice of safety to 
comfort have all had a bearing on our high rates. Dr. Kosmak noted that 
there is hope for obstetrics if we can develop a closer bond of appreciation 
between the art and the science of this branch of medicine, and the statis- 
tician should interpret his findings in the best interest of the mothers and 
the medical profession. 

This first meeting of the Public Health Section was attended by 85 people 
interested in statistics and maternity and infant welfare. While no definite 
plans have been made as yet, it is hoped that there will be another meeting 
of this group in the fall. 

The program committee consisted of: Miss Jessamine S. Whitney, Chair- 
man, Mary Augusta Clark, Thomas J. Duffield, Dr. Hugo Muench, Dr. 
W. Frank Walker, and Mrs. Helen Slade, District Representative. 

The Philadelphia Chapter.— The last meeting for the season for the 
Philadelphia Chapter was on P'riday, May 7th, and concerned “Studies in 
the Impact of Technological Change in Employment.” 

Mr. David Weintraub, Director of the National Research Project of the 
Works Progress Administration, spoke briefly on the general problems in- 
volved. 

Mr. Irving Kaplan, Associate Director of the National Research Project 
on Reemployment Opportunities and Recent Changes in Industrial Tech- 
niques, spoke about the research program. Dr. Harry Jerome discussed the 
“Place of Individual Plant Histories in a Productivity Survey.” Mr. J. A. 
Hopkins spoke concerning “Trends in Employment in Agriculture and Basic 
Causes as Exemplified by Data for the Corn Crop.” Dr. Gladys L. Palmer 
of the Industrial Research Department, University of Pennsylvania, de- 
scribed briefly the studies of the Philadelphia labor market which are being 
conducted by the National Research Project in cooperation with the In- 
dustrial Research Department of the University of Pennsylvania. These 
papers were presented at a later date to the Washington Statistical Society. 
They are reported on pages 571-577 of this Journal. 

At the annual business meeting, the following officers were elected for the 
ensuing year : President, Dr. Hiram S. Davis, Department of Industrial Re- 
search, University of Pennsylvania; Vice-President, Dr. Parker Bursk, 
Wharton School, University of Pennsylvania; and Secretary, Mr. Robert 
D. Gray, Department of Industrial Research, University of Pennsylvania. 

The Pittsburgh Chapter. — The Pittsburgh Chapter met on April 30 to 
hear a discussion by Mr. D. Walton Matthews, President of Bondex, In- 
corporated, of New York City, on “Handling a Bond Account in Accordance 
with Economic Trends.” Mr. Matthews emphasized the importance of a 
comprehensive classification of bonds according to their credit rating and 
according to their reactions to changing economic conditions. 

At a meeting of the Chapter on May 27 Mr. Calvin E. Cohen, Field Rep- 
resentative of the U. S. Treasury Department, spoke on “Differences in 



570 


Ambbican Statistical Association * 


Sentiment between the East and the West.” His address was primarily 
related to the issue of "Baby Bonds” and the differences between the East 
and the West in the popularity of these bonds. 

On June 1 the Chapter met with the Hungry Club to hear Dr. Harold G. 
Moulton, President of the Brookings Institution, speak on "Are Shorter 
Hours, High Wages, and Public Works a Cure for Unemployment?” 

The San Francisco Chapter. — At a meeting of the San Francisco Chapter 
on April 22, 1937, Mr. Adalbert Wolff, Investment Analyst, Brush-Slocum 
and Company, spoke on "Investment Analysis.” In considering the purchase 
of a security, he pointed out that it is necessary to consider the general eco- 
nomic situation, the attractiveness of the industry in question, the position 
of the company in the industry, and finally its financial record and present 
state. The remainder of the discussion was directed toward the last of these 
considerations. 

The speaker thought that ratio analysis is of little value for the comparison 
of industrial companies since their requirements differ, but it may be of 
excellent advantage in ascertaining the progress of one company over a 
period of years. Ratio analysis is much more useful in comparing companies 
in the case of railroads, utilities, banks, or fire insurance companies, and 
often makes it possible to determine earning power^ the most important 
element the common stock should possess. 

Similarly, undue emphasis is often given to book value, but book value 
itself is usually no criterion of actual value. Balance sheets naturally are of 
prime importance, since they reveal the current position and capital struc- 
ture of the company. The earnings statement provides a dynamic picture 
and should be compared item by item with statements of previous years. 
Statistical or financial analysis presents a view of the company's past opera- 
tions and present condition, but it cannot provide a dependable answer as 
to what may be expected of the company in the future. At most, it can lay 
a foundation for a judgment which must include a broader investigation of 
the company’s position in the industry, the outlook of the industry itself, 
and general economic conditions. 

Dr. Norman J. Silberling in discussing Mr. Wolff’s paper called attention 
to the difficulty encountered by the financial statistician and analyst because 
the data provided by the usual financial manuals are not strictly comparable 
from year to year. This work would be greatly facilitated if the manuals 
provided adjusted figures over long enough periods to afford really significant 
comparisons and trends for at least the long-established companies. Atten- 
tion was also called to the deceptive character of the price-earnings ratios 
as a test of security values, since prices of common shares tend to anticipate 
movements in earnings. Investment analysts increasingly hold that careful 
analysis of an industry underlying a security is of prime importance in 
estimating the trends of earnings in the immediate future. 

The second speaker was Dr. Sidney Wilcox, Chief Statistician of the 
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U. S. Bureau of Labor Statisticsj who described the Federal Works Project 
for the study of consumer purchases, jointly conducted by the Bureau of 
Labor Statistics of the U. S. Department of Labor, the Bureau of Home 
Economics of the U. S. Department of Agriculture, and the National Re- 
sources Committee. 

The Chapter met on June 11, 1937, to hear Dr. Halbert L. Dunn, Chief 
Statistician for Vital Statistics of the Bureau of the Census, discuss “Recent 
Trends in Vital Statistics.” After a short discussion of the history of vital 
statistics in the United States, and the development of the birth and death 
registration areas by the adoption of the Model Law, Dr. Dunn gave a pano- 
ramic picture of the field of vital statistics. In general, he described a three- 
fold interest and need for vital statistics. Most important is the need of the 
individual citizen for legal proof of nationality, date of birth, date of death, 
and parentage, all of which are contained on the birth and death certificate. 
With the increasing emphasis placed on social security, it is rapidly becoming 
imperative for every citizen to have a birth certificate. The uses of the Health 
Department for both birth and death certificates are more generally ap- 
preciated. The birth certificate is the start of the maternal and child welfare 
program, and the death certificate is essential in the control of contagious 
diseases, and the study of the effectiveness of the general health program. 

The accuracy of reported causes of death was discussed in some detail. 
Statistical tabulations on residence allocation of birth and death are of 
particular value to the administration of the health departments. Supple- 
mental studies extending from the birth and death certificate will be devel- 
oped and are of value to health departments. 

In addition to the legal use of the certificate for the citizen and the 
health department needs, there are a variety of statistical interests and 
sociological values in vital statistics. These are largely involved with statis- 
tical tabulations leading to life tables, study of fertility, the falling birth 
rate, illegitimacy, population estimates, occupational causes of death, in- 
ternal migration, and social security needs. The outstanding problems 
facing the extension of vital statistics are not statistical but field difficulties 
in gathering the material. There is still a considerable amount of work to he 
done in getting completeness of registration of births in rural areas and ob- 
taining a greater accuracy of the material on the birth and death certificate. 

The possibility of lining the solution of these problems with existing 
agencies, such as, developing county health units, county educational sys- 
tems, county welfare work, and various types of social activities in the 
county, was considered by the speaker. 

The Washington Statistical Society. — The annual business meeting 
for the election of officers of the Chapter for the coming year was held on 
June 10, 1937. O. E. Kiessling of the U. S. Bureau of Mines, who during the 
year 1936-37 has served as a member of the Executive Committee, was 
elected to the office of President. Ewan Clague of the Social Security Board, 
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the outgoing President of the Chapter, was elected Vice-President for the 
coming year. The membership of the Executive Committee will be an- 
nounced at the first meeting of the fall. 

Under the presidency of Mr. Clague, seven meetings of the Chapter have 
been held, the first four of which have been reported in earlier issues of 
the Journal. On April 28th, a meeting was held at George Washington 
University to consider the use of sampling methods in measuring unemploy- 
ment. Frederick F. Stephan, Secretary of the American Statistical Associa- 
tion, presided. Since this meeting was a continuation of discussion of the 
same general subject at two previous meetings, no formal papers were pre- 
sented. Among those taking an active part in the discussion were Aryness 
Joy of the Central Statistical Board, Edna Lonigan of the U. S. Treasury 
Department, Loring Wood of the Bureau of Labor Statistics, and Robert 
Nathan of the Bureau of Foreign and Domestic Commerce. Considerable 
interest in this general topic has been evidenced, each of the three meetings 
having been attended by more than 200 persons. 

A group meeting of the Chapter was held at George Washington Univer- 
sity on May 5th to discuss a simplified method of solving normal equations 
developed by H. B. Richardson of the Cotton Marketing Service of the 
Department of Agriculture. This meeting, attended by about 30 members, 
was called at the suggestion of E. K. Karrer, of the Cotton Marketing Serv- 
ice, who led the discussion. 

On June 10 the Washington Statistical Society Chapter of the American 
Statistical Association held a meeting under the auspices of the Works 
Progress Administration. The subject of discussion was “The Research 
Program of the National Research Project on Reemployment Opportunities 
and Recent Changes in Industrial Techniques.” The meeting was arranged 
by the Works Progress Administration to acquaint members of the technical 
and research staffs of the Federal agencies cooperating in the National Re- 
search Project with the Project’s research program. Because of widespread 
interest in the subject, it was decided to bold the meeting jointly with the 
Washington Statistical Society. Approximately 500 persons attended the 
meeting, which was held in the auditorium of the Department of Commerce. 

A paper on “The Research Program of the National Research Project,” 
prepared by Mr. Irving Kaplan, Associate Director of the Project, was dis- 
tributed to all members of the Society in advance of the meeting. Mr. 
Kaplan’s statement outlined the scope of the Project’s work and described 
the approach and perspective which has guided the undertaking. 

The presiding officer, Mr. Corrington Gill, Assistant Administrator of 
the Works Progress Administration, introduced Mr. Harry L. Hopkins, 
Administrator of the Works Program. Mr. Hopkins in a few words sketched 
the background of the considerations which resulted in the establishment of 
the Project. 

In introducing the speakers Mr. David Weintraub, Director of the Proj- 
ect, pointed out that the Project’s approach went beyond the study of iso- 
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isted processes and the oversimplified formulation of the problem as being 
merely one of man versus machines, to a program aimed at determining 
when and how technological changes take place and how these changes affect 
the trends in production and employment, and the incidence of unemploy- 
ment. "This approach compels the study of technological change in terms 
of social savings gained from technological advance, the distribution of 
these savings between capital and labor, and the effect of the changing 
character of this distribution on the nation’s income, production, and em- 
ployment. Within this general approach we also consider the impact of 
technology on specific industrial situations involving particular industries, 
occupations, and individuals.” 

Mr. Weintraub also acknowledged the cooperation of a number of govern- 
mental and private agencies which had previously done work within the 
field or which had collected data valuable for the Project’s analyses. These 
include the Department of Agriculture, the Bureau of Mines of the Depart- 
ment of the Interior, the Bureau of Labor Statistics of the Department of 
Labor, the Railroad Retirement Board, the Social Security Board, the Bu- 
reau of Internal Revenue of the Department of Treasury, the Department of 
Commerce, the Federal Trade Commission, the Tariff Commission, the 
Industrial Research Department of the University of Pennsylvania, the 
National Bureau of Economic Research, the Employment Stabilization 
Research Institute of the University of Minnesota, and the Agricultural 
Economics Departments in the Agricultural Experiment Stations of Cali- 
fornia, Iowa, Illinois, and New York. 

Dr. Harry Jerome, director of a number of surveys in the manufacturing 
industries — brick and clay products, cement, flour, lumber and beet sugar — 
spoke on "The Place of Individual Plant Histories in Surveys of Changing 
Productivity.” These surveys were conducted in cooperation with the Na- 
tional Bureau of Economic Research. The approach in these surveys is to 
follow up the determination of the rate of change in labor productivity 
with an analysis of the immediate conditions of change in the individual 
plants affected, and an analysis of the general characteristics of the industry 
and the period in which the changes took place. Furthermore the studies 
include a consideration of changes in labor requirements in the production 
of raw materials, machinery and equipment, and fuel and power consumed, 
as well as changes in the manufacturing process proper. Drawing illustra- 
tions from plant records in the various industries. Dr. Jerome described some 
of the problems encountered in reducing different products to a common 
unit of output and in determining plant capacity. Per cent of capacity 
utilized has been found to have a marked influence on the man-hour ratio. 
Dr. Jerome also described briefly some of the analyses which are being made 
of plants grouped by relative efficiency, by age, by size, by geographical 
location, etc. 

Dr. John A. Hopkins, who is conducting the Project’s studies in agricul- 
ture, spoke on the subject of "Changing Labor Requirements in Agriculture, 



574 


American Statistical Association • 


as Illustrated by Data on the Corn Crop.” Dr. Hopkins used preliminary 
results of a field survey and other studies of the corn crop to illustrate the 
problem of analyzing the causes of the decline in the proportion of our popu- 
lation required to supply agricultural raw materials, and the form which 
this decline has taken in affecting individual farm enterprises. The problem 
involves the determination of the over-all volume of output and total labor 
input in agriculture and, second, by examination of production methods in 
selected key products, the determination of the relative importance of the 
principal changes in agricultural technology, of shifts in specialization from 
area to area, and of organization of the typical farm unit. The important 
influences affecting labor requirements, either per acre or per unit of product, 
include the number and sequence of operations performed, the amount of 
power and type of equipment used, the area in which the crop is grown, the 
variety of seed used, and methods of disease or pest control. Considerable 
use has been made of data collected by the United States Department of 
Agriculture and the agricultural experiment stations, but these previous 
studies are not entirely adequate because of differences in method or in 
area surveyed and because few cover the entire period, 1909-36, with which 
the Project is concerned. A field survey in 58 counties during the past sum- 
mer was designed to fill in gaps in available data. Emphasizing differences 
between areas due to varying methods of working the crop and to other 
factors, Dr. Hopkins pointed out that preliminary results showed an average 
decline of 20 per cent in hours per acre in corn production since 1909, with 
the area of least change (Eastern Cotton) showing only 8 per cent and the 
area of greatest change (Western Dairy) 28 per cent. The use of more power 
and of larger and better adapted equipment is an important factor in this 
change. In closing, Dr. Hopkins suggested that the decline in total labor 
required per farm will not be as marked as it is for the corn crop alone, 
because reduction of labor per head of livestock has been much less rapid, 
and the labor used on general overhead work — such as repairing fences and 
cutting weeds along roadsides — has probably not changed greatly. 

Dr. 0. E. Kiessling, Chief of the Mineral Production and Economics 
Division of the Bureau of Mines, spoke on “Technical Progress and Pro- 
ductivity in Mining.” The Bureau of Mines is cooperating with the National 
Research Project on a series of mineral technology and output per man 
studies. Dr. Kiessling described the work which he is supervising in the 
extractive industries, as, first, developing reliable and relatively long-term 
series on employment and output per worker and, second, tracing the ac- 
companying technical advances. The talk was illustrated with material from 
the various industries covered by the studies — bituminous coal, anthracite, 
petroleum and natural gas, phosphate rock, crushed stone and other non- 
metals, iron ore, copper, lead, zinc, silver, and gold. Dr. Kiessling pointed 
out that increased utilization of mechanical energy overcomes other factors 
— such as increased physical handicaps in mining, reductions in grades of 
ore, and the shorter work-day and work-week — and accounts for the sharp 
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upward movement of ouptut per worker in mining. Other points covered 
included the following: the varying experience of different regions mining 
the same product; the increased employment which accompanied increased 
output per man in petroleum to 1929, as contrasted with most extractive 
industries which showed declining employment before that year; the adop- 
tion of mechanical drilling, loading, hauling and hoisting devices and im- 
proved milling in various types of mining; the effects of increased physical 
difficulties of operation and decreased mineral content of ores in counter- 
acting improved methods; the rise of open-pit mining; shifts of production 
to new areas of lower-cost operation ; and known reserves and the possibility 
of increasing these by scientific prospecting. Dr. Kiessling concluded with a 
statement that, in general, output per man in the major mining industries 
could be expected to increase in the short-run future, though not as rapidly 
as during the 1920*8; that the effect of this on total employment will vary 
according to total demand for the respective products, with only petroleum 
likely to increase its man-power requirement over previous levels; that 
mechanization is changing the kind of workers needed underground, favor- 
ing younger men educated to work with machines, and increasing the need 
for technical men and supervisors; and that the long-run outlook, though the 
date at which the situation will present itself is not predictable, is clearly one 
of increasing physical difficulties and increasing costs. 

In introducing Dr. M. L. Jacobson, Statistician of the study conducted 
jointly by the Project and the Railroad Retirement Board, Mr. Weintraub 
pointed out that the study of the railroad industry included not only the 
analysis of secondary materials related to employment and productivity, 
the subject of Dr. Jacobson’s paper, but also the analysis of several hundred 
thousand railroad work histories collected by the Federal Coordinator of 
Transportation in 1934 and the supplementation of these by a field survey 
designed to add, for a sample of those workers, employment records during 
periods of separation from the railroad service and employment and unem- 
ployment experience since 1934. 

Dr. Jacobson talked on “Employment and Productivity in the Railroad 
Industry.” Since 1921 the value of investment in road and equipment of 
Class I roads increased from 19.6 to 24.2 billion dollars. The new investment 
was applied almost entirely to the reduction of costs and improvement 
of service rather than to new mileage. During the same time employment on 
railroads was cut nearly in half. The ratio of investment to employment in- 
creased about 22 per cent from 1921 to 1929, due primarily to the increase 
in investment, and increased another 84 per cent after 1929, due almost en- 
tirely to the decline of employment. Overhead costs, of course, cannot readily 
be varied to suit temporary conditions. Thus increased investments, if unac- 
companied by increased business, themselves become a force tending to 
induce further economies in labor costs. The ratio of traffic units to man- 
hours shows an almost uninterrupted upward trend since 1900 with a further 
sharp upward turn since 1932. From 1922 to 1935 productivity of train and 



576 


American Statistical Association* 


engine workers in the freight service rose 82 per cent in terms of gross-ton 
miles and 68 per cent in terms of revenue ton-miles; these increases reflect 
largely a 40 per cent reduction in man-hours and a 25 per cent increase in 
the ratio of deadweight to revenue tons hauled. In general, productivity 
in the freight service has increased much more than in the passenger service. 
This is due chiefly to the fact that facilities, employment, and hours are 
much more readily adaptable to traffic needs in freight than in passenger 
service. Salient developments in the passenger service include the almost 
continuous decline in passenger miles since 1920, accompanied by a slight 
increase in passenger-car miles up to 1929, the large decline in both series 
during the depression, and the slow recovery of both in the past few years. 
Productivity of road passenger workers has increased continuously in terms 
of train miles and car miles, but has declined in terms of passenger miles. 
Important technological changes affecting productivity of train workers 
include the increases in average tractive power of locomotives, number of 
cars per train, and speed between terminals. In summing up, Dr. Jacobson 
pointed out that, especially since railway traffic began to decline, unemploy- 
ment engendered by managerial and technical changes has become acute. 
Technical reconstruction of the industry, which would raise the productivity 
of workers employed, is far from complete. Nor does it seem likely that in- 
dustrial recovery of the near future will be sufficient to reemploy in railroad 
work the great number of men who lost their jobs during the depression. 

Mr. Tom Tippett, Associate Sociologist on the Project, described some 
aspects of the labor market in one of the industrial situations selected by the 
Project for special study. Mr. Tom Tippett^s paper was entitled “The Coal 
Loading Machine and its Effect on Employment in One West Virginia Coal 
Field.” Scotts Run, a coal field in northern West Virginia, afforded an un- 
usual opportunity for analysis of the effects of technological change on 
employment. This field was opened up as a producing center during the 
War, and, in common with other Southern fields, enjoyed a relative pros- 
perity — at least as compared with Northern fields — until about 1927, when 
production began to decline. After 1929 the decline in production and em- 
ployment was severe. In 1933 and 1934, with beginnings of a reviving 
demand for coal, mines reopened, and employment began to climb. In 1935, 
and especially in 1936, production increased. In 1936 the coal loading 
machine was extensively introduced in the field, upsetting the proinise of a 
reestablished employment equilibrium. All of the people living in Scotts 
Run depend directly upon the mines for a livelihood. During 1936, while the 
loading machine was being installed in one mine after another, almost half 
of the miners were unemployed. Production per man increased, and younger 
men, sometimes from outside Scotts Run, were hired to handle the machines. 

The final speaker of the evening was Dr. Gladys Palmer, who is in charge 
of studies which the Project is conducting in cooperation with the Industrial 
Research Department of the University of Pennsylvania. Dr. Palmer’s 
subject was “Recent Trends in the Philadelphia Labor Market;” Philadel- 



•Notes 


577 


phia, in contrast to Scott’s Run, is a highly diversified commercial and manu- 
facturing city. The series of studies in this labor market have included an 
employment and unemployment census each year since 1929, and against 
this background, an analysis of trends in job opportunities, the types of 
sons who have been, and who have not been, securing jobs, and the occupa- 
tional mobility of selected groups of workers. Manufacturing employment 
in Philadelphia is back to the 1929 level (which was much lower than ob- 
tained in 1923), but the decline in the unemployment curve has not been 
as rapid as the rise in business recovery. A partial explanation of this lies 
in the significant decrease, in the years from 1934 to 1936, in part-time work. 
Thus the relief load has remained high because it is not so directly affected 
when a part-time worker obtains full-time employment as it is when an 
unemployed worker obtains a job. In addition, the population of Phila- 
delphia is older and its families have more employable members than is the 
case, say, in Detroit; consequently when one member of the family obtains 
a job it is not always sufficient to enable the family to go off relief. It should 
also be said that the Philadelphia direct relief load now takes care of a large 
number of unemployables who eventually will be provided for by other 
forms of public assistance. Dr. Palmer concluded with a description of some 
of the objectives of the study of work histories, which will emphasize ques- 
tions of mobility reflected in occupation, industry and employer shifts, and 
the relation of age and skill to occupational mobility and to employment and 
unemployment experience. The groups selected for such study represent 
various situations of increasing or declining job opportunities in Philadel- 
phia. 
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REVIEWS 

The Design of Experiments, by R. A. Fisher. Second edition, Edinburgh 

and London: Oliver and Boyd. 1937. xi, 260 pp. 12s. Gd. 

This important monograph on scientific method now greets the eye with a 
jacket portraying in color a Latin square. Its interior differs little from the 
first edition except in the addition of an enumeration of 8x8 and 9X9 
Graeco-Latin squares, a discussion of procedure when an observation is 
accidentally lost, and Tippett's treatment of the problem of a cotton mill 
in which one of the five spindles was found to be winding defective weft. In 
the last case, the cause of the defect was unknown, but its origin could be 
traced further by interchanging four component parts of the spindles. These 
parts were reassembled in 25 ways such that each of the five parts of any one 
type was used once and only once in combination with each of the five parts 
of each other type. The reconstructed spindles were tested, five at a time, 
over five periods, so that each component was used equally during each 
period. It is shown how from the results the defective part w^as detected. 

The volume is far too closely packed with ideas to be summarized. A few 
of the most striking portions may be mentioned. The discussion of the 
nature of inductive inference in the first chapter is supplemented in the next 
by the case of the lady who thought she could tell by tasting the tea whether 
the milk was put in first or last. The ramifications of the simple problem of 
finding out whether she was suffering from an illusion provide an appro- 
priate epitome of the problems of experimentation in general. The meaning 
of tests of significance and of null hypotheses, and the necessity of randomi- 
zation, are here clearly explained. A historic experiment of Darwin’s is 
described in the next chapter, where Galton’s faulty statistical treatment of 
the results is corrected. This example serves also as a defense for the assump- 
tion of an underlying normal distribution through a calculation showing 
the trivial difference arising from an abandonment of this assumption. 

Agricultural experiments on crop yields, which provide the starting point 
and illustrations for much of the author’s discussion, are introduced in 
Chapter IV and elaborated in the next chapter in connection with the Latin 
square. The fundamental problems here are to obtain a valid and reliable 
estimate of the errors, chiefly due to soil heterogeneity, and to. minimize 
these errors. The Latin square is an arrangement of the treatments of the 
plots in such a way that no treatment occurs twice in the same row or the 
same column. One of the many possible Latin squares is chosen with the 
help of gambling apparatus, which is always necessary in Fisher’s schemes in 
order to assure validity. The systematic squares sometimes used, in order 
to diminish the errors by distributing the repetitions of each treatment more 
widely over the field than by chance, are shown to be really inferior to chance 
arrangements because of the impossibility of obtaining accurate and un- 
biased standard errors. This brings out a most interesting point. Repetition 
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of an experiment, which is often thought of chiefly as a means of diminishing 
the errors by averaging, has actually a more essential function in the deter- 
mination of the variance of the errors through the contrasts among the 
results of the repetitions. There is no use in diminishing the errors of an ex- 
periment by methods which preclude their measurement, Graeco-Latin 
squares provide a means of testing several questions simultaneously; for 
example, on the same land and simultaneously, it is possible without loss of 
accuracy as compared with separate experiments and with various incidental 
gains besides economy, to test not only the effects of varying fertilizer on 
the yield of beets but also the effects of methods of cultivation, of varieties 
of beets, and perhaps of other causes. To the wide possibilities of utilizing a 
single experiment with a limited budget to test simultaneously an increased 
number of questions. Chapter VI, on “the factorial design in experiment,” 
is devoted. An ingenious variation of this idea, termed “confounding,” is 
introduced in the next two chapters. Some exercises for the reader have been 
inserted here. It should perhaps be emphasized further that although fac- 
torial designs do not involve loss of accuracy in the mean values measured, as 
compared with simple experiments when accuracy is expressed in terms of 
theoretical variance, they nevertheless leave fewer degrees of freedom avail- 
able for the estimation of error and thus reduce the effective accuracy of the 
experiment with respect to any one controllable variable. Where the number 
of degrees of freedom for error is ample, as it frequently is, this objection has 
of course little force; but for some situations it may become important. 

Chapter IX deals with the increase of precision by concomitant measure- 
ments. If pigs are fed on various rations, the initial w'eight of each pig needs 
to be considered along with the final weight in judging the effectiveness of 
the ration. The correction to the final weight might be by mere subtraction 
of the initial weight, or by division by it, or by subtraction of some multiple 
of the initial weight. The most appropriate multiplier appears in general to 
be that determined by least squares. A new section in this chapter shows 
how to proceed when an originally balanced experiment is disturbed by the 
accidental loss of an experimental animal, plot, or other unit, or of two or 
more such units. 

The underlying principle on which this correction depends may be ex- 
pressed in the language of least squares, as follows. After carrying through 
a least-squares solution, suppose that we insert a new observation equation 
that is satisfied exactl}*^ by the values already determined for the unknowns. 
Then the new normal equations, though not identical with the old, will have 
the same solutions. The sum of squares of residuals will be the same as before 
and will have the same number of degrees of freedom as before, i.e., one less 
degree of freedom than if the new observation had been determined inde- 
pendently of the others. To apply this to a yield experiment on plots ar- 
ranged in rows and columns, we observe that the unknowns in the 
corresponding least-square problem are the mean yields for the various rows 
and columns; and that filling in the yield for a missing plot in the manner 
prescribed minimizes the sum of squares of residuals. 
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Chapter X deals with the generalization of null hypotheses and fiducial 
probability. The concept of upper and lower fiducial limits for an unknown 
quantity is here elaborated. The eleventh and final chapter treats of the 
problems of estimation in those more complicated cases in which the esti- 
mates to be used are not linear functions of the observations and of the 
accuracy and amount of information involved. Examples deal with dilution 
problems in counting microorganisms, determination of toxicity of a drug by 
the mortality of experimental animals to which it is administered, and 
linkage of genes. 

The economic statistician may at first doubt that this book contains any- 
thing for him, since economic problems receive only a brief mention. A 
closer reading will upon reflection reveal many subtle sidelights on the 
problems of economic and social statistics. One effect, for example, should 
be to deflate the idea that by maintaining 48 different state governments we 
are conducting an experiment likely to give valuable information regarding 
the relative values of their divergent laws. To make such an experiment 
strictly valid we should have to distribute the laws to the various states by 
drawing shuffled cards or some other process independent of their respective 
needs and desires. Its accuracy could be improved by arranging them in 
eight geographical blocks of six states each, assigning the laws at random 
within each block, if the number of different alternative statutes to be com- 
pared is six. The randomization could be further restricted with gains in 
accuracy, by cross-classification according to relevant variables, following 
the principles of the Graeco-Latin square. Further accuracy could be ob- 
tained by treating various historical features as concomitant measurements 
and making allowance for them by least squares in judging the results. If all 
this seems grotesque, it will serve to illustrate the nature of the qualitative 
difference between mere statistical observations and the self-contained 
experiment which Professor Fisher sets up as the ideal. Yet it will never be 
possible to dispense with knowledge obtained from mere observation without 
control or randomization of fundamental conditions. Indeed, the social 
sciences are in no hopeless condition because of the rarity with which self- 
contained experiments can be carried out. They have excellent company 
in this respect in astronomy and meteorology, which are respectable sciences 
in spite of the impossibility of direct experimentation in their domains. 

Harold Hotelling 

Columbia University 


A First Course in Statistical Method^ by G. Irving Gavett. New York: 

McGraw-Hill Book Company, Inc. Second Edition. 1937. ix, 400 pp. 

S3.50. 

The author of this text is a mathematician, and his book is the outgrowth 
of twenty years’ experience teaching a foundation course in statistics to 
students in the natural and social sciences, his course to be followed by more 
specialized ones in the various departments. The book was first published in 
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1925 and now appears in a second edition differing little from the original 
except for the addition of a chapter on multiple and partial correlation and, 
as the author says, the simplification of methods of deriving some of the 
formulas. Inasmuch, however, as the present reviewer has not previously 
reviewed the book, it will be considered as a whole in what follows and not 
merely in terms of second edition changes. 

The author being a mathematician, his book is written as a mathematician 
would do it, and it is possible that its adoption as a text will be restricted 
mainly to places where the beginning course is taught by persons who are 
primarily mathematicians. For it is a fact, whether desirable or otherwise, 
that many of the existing texts on elementary statistics have been written 
just to avoid the thing which the mathematician always does — and is 
equipped to do so well. That is, the mathematician expresses himself in his 
symbolic language, he starts in general with a definition or an axiom and 
from this derives his results — formulas or whatever they be. All of which 
remarks are intended to call attention to and to comment upon a wide dif- 
ference in purpose, in the extreme cases at least, between textbooks now 
available for beginning students in statistics: Those by the mathematicians 
with their emphasis on definition, on derivation, on symbolic notation and 
the like; and those which have deliberately attempted to avoid the rigors 
of the mathematician and yet to make his tools available to the uninitiated. 
The last quarter century has seen an enormous growth of interest in courses 
in statistics. Where twenty-five years ago such courses were hard to find, 
today they are numbered literally by the hundreds, and small indeed is the 
college or university which doesn’t have at least three or four courses in 
statistics in different social science or other departments. This development 
of academic interest has of course paralleled a growth in the use of statistical 
methods in business, in public administration, and in research in the broad 
field of education. But like any new tool which has been suddenly and widely 
adopted, this one has been subjected to great abuse. The statistical machine 
has ground out tabulations, graphs, averages, correlations, and the like in 
great quantities, and the results have been duly added to our “store” of 
knowledge. One may suspect that the business man has been somewhat 
canny of this output in his own field, for he pays rather quickly and dearly 
for his mistakes; but there is no such avenging angel to check up at once 
upon academic output. When the degree has been awarded, or the article 
published or the promotion obtained, the researcher can well allow his “con- 
tribution” to be filed on dusty book shelves until another “researcher” is 
faced with the necessity of further extending the boundaries of human 
knowledge, whether through the pressures of the promotion system or from 
a pure love of truth for its own sake. All of which is a lengthy but necessary 
way of 8 a 3 dng that there was something fundamentally wrong with the non- 
mathematical approach to the study of statistical methods; that the tools 
without the rigor and without an essential understanding of the conditions 
and limitations of their valid application were dangerous implements in the 
hands that wielded them. 
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One may gather from the above remarks that the present reviewer is 
sympathetic with textbooks in statistics written by mathematicians, and it 
may be said at once that the text under review is a very good one. Such com- 
ments as are made below mainly involve minor items or matters of emphasis. 
The subject matter that is presented in the book is probably more extensive 
than can be covered in most beginning courses in statistics, and it has in- 
volved very brief treatment of many topics that deserve longer considera- 
tion. The classroom teacher can, of course, limit himself to part of the book 
and can supplement the treatment therein contained — if his own knowledge 
of the subject goes beyond the book. One essentially good feature of the 
book is that what it does contain is good statistics. The reviewer, reading 
from cover to cover and prepared to note things that are definitely wrong, 
finishes his task with nothing recorded on such a list. What the book con- 
tains is good, it is written in a clear readable style, and it is generally sys- 
tematically arranged. 

One question of systematic presentation arises with respect to graphics. 
The main discussion is in Chapter Three, but Chapter Eleven, near the end 
of the book, is devoted to logarithmic graphic representation. Would it not 
have been better to combine the two chapters and to treat the whole subject 
matter of graphics at one time? 

The author introduces one slight change of usage, in connection with 
graphs of frequency distributions, which seems unfortunate. He uses the 
term "histogram” to apply generally to all graphs of frequency distributions, 
referring to the separate graphs as rectangular histograms, frequency 
polygons, and frequency curves. The reviewer believes it is correct that 
Pearson applied the term histogram only to the rectangular type of graph 
(see Yule: Introduction, p. 84). This is a minor matter, but it raises the 
question of the desirability of standardizing notation and terminology over 
the whole field — the task that has been so well done in actuarial science and 
which serious students (beginners) so frequently wish could be done for 
statistics. 

The author claims in his preface to have given thd "only absolutely correct 
definitions of median, quartiles, and other division points in print, that pro- 
vide a logical derivation of a simple formula for determining them.” This 
claim is too sweeping. In the first place, his definition, as he himself admits, 
involves the hypothesis of uniform distribution of items over, the class 
interval that includes the median, and this hypothesis may not be "abso- 
lutely correct.” The reviewer would prefer to defend the statement that the 
only absolutely correct definition of the median requires the hypothesis of 
a frequency function to represent the universe and that the true median is 
the value of that abscissa the ordinate of which divides the area under the 
curve into two equal parts. There is no other ahsolvJtely correct definition. 
The median of a sample may therefore well be indeterminate within certain 
limits. In the second place, the author’s special solution of this problem is 
hardly the first to appear in print. It is all there (described though not given 
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in formula form) in Zizek: Statistical Averages^ p. 209 (Persons' translation), 
and the same formula as that used by the author is given in Chaddock. The 
reviewer has used and taught the identical procedure for twenty years. 

There are a few places in the text where the author might well have gone 
further in simplifying calculation procedures. For instance, Yule's method 
of calculating the average deviation from observations grouped in a fre- 
quency distribution can very easily be presented in the form of a formula, 
and it is a great improvement over calculating deviations from the actual 
mean; and Kelley's formula for the average deviation from ungrouped ob- 
servations deserves a place in any text. 

The review of this text offers an opportunity for one final comment which 
the reviewer believes deserves to be made with respect to nearly every (if 
not every) elementary statistics text on the market. It is that the logical 
implications of statistical processes are largely absent from the texts and that 
beginning students therefore never come to appreciate this aspect of statisti- 
cal methods. The answer that is almost sure to be made to this objection is 
that beginning students aren't mature enough to deal with such problems 
in logic and that therefore the most that can be expected is that they will 
gain proficiency in manipulation procedures. But this answer cannot be 
accepted. To illustrate, the traditional method of teaching averages says 
a few words about averages as type values and may even devote a few 
sentences to homogeneity of data from which the average is calculated, may 
even say something about random variation; but these w'orth-while starts 
are shortly forgotten, and, in choosing between averages in a given concrete 
situation, attention is almost wholly concentrated on such things as: (1) easy 
to calculate, (2) easy to understand, (3) effect of large or small values on the 
average. The present writer goes so far as to say that, in a problem of the 
scientific use of an average (and what other use justifies writing a text), the 
questions of understandability and ease of calculation deserve no considera- 
tion at all whenever such consideration involves compromise vrith other 
scientific characteristics of an average. See, for instance, the emphasis 
placed upon understandability and ease of calculation by Yule (by implica- 
tion at least) and by Mitchell: U. S. Bureau of Labor Statistics Bulletin 
No. 284 (by explicit statement and by repeated emphasis). Is there more 
reason that the public consumers of averages should understand all their 
technical characteristics than that the public which drives automobiles 
should be technical engineers? Isn't it more important that the makers of 
averages should know how to make them properly, how then to interpret 
them, and should therefore place in the hands of the public only averages 
that are adapted to the use to which they will be put? 

Professor Gavett, in common with other authors of statistics texts, it 
seems to me, does not put sufficient emphasis on this feature of textbook 
writing. He devotes, for instance, just one page to the discussion of the ad- 
vantages and disadvantages of the several averages. I would have used at 
least half the chapter for this all important task. He subjects himself to mis- 
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understanding by a statement that the median is less affected by accidental 
variations than the arithmetic mean, a statement that can be found in 
essentially these terms in almost every elementary statistics text and which 
has been the cause of untold difficulties in teaching the scientific features of 
an average. How, for instance, square the above statement with the well- 
known fact that the sampling variation of the median is in general greater 
than that of the arithmetic average; and in a normally distributed universe 
is twenty-five per cent greater. 

The reviewer hopes that the author will not take the above remarks as 
an unqualified condemnation of a text that he thinks has real high quality. 
The remarks are intended rather to express the hope that the texts (and the 
revisions) of the future will soon begin to emphasize an aspect of formal 
statistical methods that to date has been largely neglected and that must be 
made an integral part of our teaching of statistics if the subject is ever to 
attain the position as a scientific technique that it deserves. 

Bruce D. Mudgbtt 

University of Minnesota 


Statistical Methods in Biology^ Medicine and Psychology^ by C. B. Davenport 
and Merle P. Ekas. New York; John Wiley & Sons, Inc. London: Chap- 
man k Hall, Ltd. Fourth Edition. 1936. xii, 216 pp. S2.75. 

The fourth edition of Statistical Methods by Davenport and Ekas has been 
changed materially from the preceding edition. These changes involve in 
particular new chapters in connection with the descriptive matter, as well 
as basic changes in the content of the statistical tables. The first three 
chapters on variation and measurement, seriation and plotting of data, and 
the classes of frequency polygons, remain essentially unchanged. Appro- 
priate examples, as aids of computation, are introduced throughout the text. 
The remaining chapters in the new edition are largely new material on the 
Analysis of Variance, Correlated Variability and Measures of Relationship, 
Heredity, and Special Topics. Throughout all of thes^ chapters, examples of 
computation have been introduced in order to permit the student, un- 
familiar with statistical technique, to obtain a working knowledge of 
statistics. Owing to the condensed nature of the book, there is little space 
for text other than the presentation of equations and the computative 
examples which accompany each particular statistical technique. Conse- 
quently, the book can by no means be considered a textbook for the beginner 
in statistics. 

The selected reference list of periodicals, published tables, and literature, 
has been shortened and completely revised in the fourth edition. The list 
consists of references to statistical technique and methodology, rather than 
a bibliography of source data, which was attempted in the earlier editions. 

The tables are, on the whole, more practical in this edition. Table 1 in- 
volves an extensive list of statistical formulae. The logarithm table and that 
of sines, cosines, tangents, and cotangents, which occupy approximately one- 
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third of the previous volume, have been completely omitted. This space 
saving has been taken up to a certain degree by tables dealing with statisti- 
cal significance, i.e., chi square, degrees of freedom for mean variance 
between samples, probable error, I— r* and the square root of 1 — r*. 

Much could still be done to make these tables more readable by separating 
the printed tabular material by spaces or lines. The tables as a whole, how- 
ever, are definitely better set up than in the previous volumes. 

The new edition of this book is the same size as the old. Unfortunately, 
it is bound in stiff-backed leather and consequently cannot be carried in the 
pocket with quite the ease as the third edition. 

Halbert L. Dunn 

Bureau of the Census 

U. 8. Department of Commerce 


Interpolation and Allied Tables^ reprinted from the Nautical Almanac for 
1937. London. Published by His Majesty's Stationery Office. Pp. 839-941. 
1 shilling. (Obtainable from the British Library of Information, 270 
Madison Avenue, New York, 35 cents.) 

Due appreciation of these tables would constitute a review as long as the 
tables themselves. In spite of the increasing popularity of Aitken's processes, 
interpolation by differences will hold its place in many lines of work, and it 
is a pleasure to see a real contribution to the art. The Bessel and Everett 
formulas are considered by Dr. L. J. Comrie to be the best for nearly all 
purposes, and it is these that are abundantly tabled and illustrated. In some 
tables, the coefficients themselves proceed uniformly; in others, as is more 
usual, the phase n proceed.s uniformly. Table XX shows the first three 
Lagrange coefficients with first differences, n proceeding by steps of 0.01. 
The Bessel, Everett, and Lagrange formulas are written out repeatedly in 
convenient locations, arranged in several different ways for accommodating 
different styles of tables and varying requirements of accuracy. 

The pamphlet is much more than just another table of coefficients. Full 
facilities are provided for use of the “throw-back,” a device that has been 
thoroughly tried out at H. M. Nautical Almanac Office and pronounced a 
great time saver when applicable. It consists of replacing the variable 
coefficient of fourth differences by a constant multiple of the coefficient of 
second differences; in Bessel's formula, is replaced by —0.184 B”, 
whereupon the modified second difference ilf” = A” — 0.184A** used in place 
of A” permits the approximate accounting of fourth differences. Table 
XXII, though the columns are not clearly labeled, is a multiplication table 
for finding 0.184 A*®; and Table XXVI shows the error introduced in units 
of the fourth differences. This style of throw-back is applicable if the require- 
ments in accuracy are not finer than 0.00046 times the fourth difference, 
and if fifth and higher differences are being neglected. In other circumstances, 
other styles of throw-back are possible, as noted on p. 927 and by Milne- 
Thomson in his Calculus of Finite Differences^ pp. 71-72. 
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Another feature is the table of coefficients for computing derivatives 
from differences, and the formulas for computing differences in subdivided 
intervals. The explanation of the tables is not difficult to follow — even the 
details of machine calculation. A new procedure is illustrated for inverse 
interpolation by differences, the method having been in use in H. M. 
Nautical Almanac Office since 1934. H. M. Stationery Office is to be com- 
mended for reprinting these tables and making them available at a low 
price. The pamphlet comes with heavy paper cover, saddle stitched. 

W. Edwards Dbming 

Bureau of Chemistry and Soils 
U. S. Department of Agriculture 

Note added in proof. In a recent letter Mr. D. H. Sadler, now superintendent 
of His Majesty’s Nautical Almanac Office, has informed me that in the ex- 
pression for M** on page 929 the coefficient appearing as -0.28727 should 
be —0.27827. Some copies have been corrected, but not all. 

W. E. D. 

Geeundheitsstatistisches Auskunfisbuch fur das deutsche Reich ^ by Kurt 
Pohlen. Berlin, Germany: Verlagsbuchhandlung von Richard Schoetz. 
Verdffentlichungen aus dem Gebiete der Medizinalverwaltung. 1936. 
xvi, 333 pp. 

The unstable situation in Europe since the World War has caused Euro- 
pean nations — Germany, Italy, and Russia in particular — to stress the im- 
portance to the national economy of a healthy and productive population. 
A natural outgrowth of this emphasis is the demand for more adequate in- 
formation about the health of the population to serve as a basis for legis- 
lative and administrative programs. Dr. Pohlen has compiled an abstract 
which presents in a single volume a wealth of material on a great many 
phases of public health in the German Reich. 

The abstract consists of a series of tables under eleven general headings, 
each dealing with a particular aspect of public health in Germany. Part I 
is a listing of the national and local health districts of the Reich. In order 
properly to evaluate the data contained in this compilation, it is necessary 
to recognize that private and public medical activities in Germany are as 
complex as the system of government. These activities have l>ecome more 
and more integrated and more immediately identified with the policy of the 
State. Some hint of this trend is given in the foreword by Dr. Reiter, presi- 
dent of the Reich Health Office, who says, “The National-Socialists have 
again awakened the consciousness in Germany that a rational and valid 
program for the development of the German people is indicated. The care 
of the health of the people should be the problem of every administration 
which, from a biological viewpoint, means developing that which promotes 
the health and productivity of the population . • , ” The social insurance 
system in Germany has played a large part in the integrating process, and 
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this to some extent makes possible the collection of more detailed statistics 
than is usually the case in the United States. 

Part II is concerned with the provisions for the maintenance of the health 
of the German people. These provisions fall into five divisions, the first of 
which deals with medical and nursing facilities. Hospital facilities are tabled 
in the second division and classified into private, public, and free public 
hospitals. Data are given for each type of hospital by bed-capacity groups, 
functional classes, such as tuberculosis hospitals, and by diagnostic group- 
ings. Several of the tables in this part have a misprint in the title. The data 
given are for 1932, whereas the main title presents them for 1923. The third 
section of Part II is devoted to the pharmaceutical resources of the Reich, 
and the fourth section to statistics of the social insurance system. The fourth 
section is of particular interest in that it shows the very large part which 
social insurance plays in public health in Germany. There does not appear 
to be given, however, a figure for the total number of insured, although the 
number covered by each type of insurance is tabled. One hesitates, though, 
to total the tabled figures, since this addition might result in some individ- 
uals being counted twice. The last subheading under Part II sets forth the 
results of the activities of the public welfare organizations, such as the 
Red Cross. 

Data on population and on changes in population are contained in Part 
III. Most of the figures are given through 1933. The population for the area 
of Germany in that year was approximately 66,000,000. The manner of 
growth of the population has not been uniform throughout the Empire. 
This is brought out by a chart showing the population at various times 
during the period from 1816 to 1933. The population of Germany tends to 
reflect, more or less clearly, the changes in the political situation. The mar- 
riage rate prior to the war remained fairly constant at a level of 8.0 marriages 
per 1,000 inhabitants per year. During the war, the rate fell to 4.0, but in 
1920 it climbed again to 14.5, dropping off thereafter to the prewar level. 
In 1933, however, the rate reached 9,7, and in 1934, 11.2. This result again 
is probably an outgrowth of the policy of the State. In 1934 the birth rate 
was 18.0 per 1,000 inhabitants per year and the death rate, 10.9. 

One is reminded by Part IV of Shakespeare's seven ages of man, for, with 
the exception of the first subheading dealing with the prenatal period, figures 
are given on the period of birth, infancy, the preschool period, the school 
period, the "productive” ages, and old age. It is difficult to separate the 
influence of the Government from the other influences bearing upon these 
statistics, particularly the data on births and population. In 1933, to cite 
one instance, the number of illegitimate children born in Germany was 
slightly more than 10 per cent of the total births. For the United States the 
data published in Birih^ Stillbirth and Infant Mortality Statistics for that 
year yield 4 per cent as the figure for the ratio of illegitimate births to total 
births. How much of the rate for Germany is due to the Government's atti- 
tude toward illegitimacy, it is hard to say. Some of the difference between 
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the rate for the United States and that for Germany may, perhaps, be ac- 
counted for by better reporting in Germany. The section dealing with sta- 
tistics of infancy contains a pie chart showing the nutritional status of in- 
fants in Prussia. Only 8.5 per cent of these infants are placed in the good 
nutrition group, the remaining 91.5 per cent being split about equally into 
the fair and poor classes. A statement on the method of collection of these 
data would not have been amiss. What age groups does the term "infant’’ 
include? Various anthropometric measurements are presented in the section 
on the development of the body in childhood and youth, and correlation 
tables are set up for certain of these measurements. This section should prove 
of particular interest to the child hygienist as well as the anthropologist. 
Some industrial morbidity statistics are presented in the section dealing 
with the "productive” ages. In this subheading, as in the one which follows 
on old age, the statistics are again linked with the administration of the 
social insurance system. 

Marriage, divorce, and the congenital diseases form the theme of Part V 
under the general heading of Bases for Population Policy. Statistics on the 
marriage loans of the State are given in this section. 

The infectious diseases are treated in Part VI. The subheadings on ve- 
nereal diseases and on the activities of the organizations administering the 
venereal disease problem are of particular interest at the present time when 
public health authorities and the public in general are focusing their atten- 
tion more sharply than ever on these diseases. 

Cancer and diabetes are dealt with in the next section, which also con- 
tains tables on the mental diseases and alcoholism. As in this country, the 
death rate from cancer has been steadily increasing. In 1931 the rate for 
Germany was 137 per 100,000 population. It is not mentioned what forms 
of cancer are included in this rate. The figure for cancer and other tumors 
given in Mortality Statistics for the United States for 1931 was 109.9 per 
100,000 population. 

Part VIII contains tables showing the number of blind, deaf, and crippled, 
by age and by cause and type of infirmity. 

Accident and suicide statistics are set forth in Part IX. Since the war 
years, which witnessed exceedingly low suicide rates in Germany, the inci- 
dence of suicide has steadily increased, and in 1932 a rate of 41.6 per 100,000 
population was recorded. This contrasts with a rate of 17.4 per 100,000 
population for the same year in this country. Part IX also contains a sub- 
heading on health conditions in the German army during the World War. 

General Morbidity and Mortality Statistics is the title of the tenth sec- 
tion, which is subdivided into a section on various morbidity statistics, such 
as health indices, a section on life table functions, and a final section on the 
causes of death classified under the headings of the International List. 

The cost of the various health services is set down in the last section. It 
is hardly necessary to stress the value of such information to an adminis- 
trator. It is to be regretted, however, that some attempt was not made to 
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present the costs on a per capita basis. Such an arrangement would, perhaps, 
permit comparisons with other data which might not be made otherwise. 
This statement is particularly true as regards the costs of the various types 
of social insurance, which on a per capita basis would be of timely interest 
in this country because of the social security program. 

The value of Dr. Pohlen’s abstract, over and above the value it has as 
a source of information on various aspects of public health in Germany, lies 
in the fact that a bird’s eye view is gained of the public health setup. By 
placing in a single volume data on various phases of public health, the inter- 
relationship of the parts is more clearly brought into focus. Moreover, fruit- 
ful lines of inquiry may be perceived which might otherwise have been 
neglected. Many public health workers, feeling the need for some such 
compilation for their community as Dr. Pohlen presents for Germany, have 
kept notebooks for their personal use. The usefulness of the abstract would 
be enhanced if some statement were made at the beginning of each section 
on the source and method of collection of the material. Without such state- 
ments, there is danger of unwarranted comparisons being drawn and of 
valid comparisons being overlooked. 

Paul M. Densen 

Johns Hopkins University 

De Bevolking van Amsterdam, Statistische Mededeelingen van het Bureau 
van Statistiek der Gemeente Amsterdam. Deel IV: Statistische studie 
over huwelijk, echtescheiding, geboorte, sterfte, vestiging en vertrek. 
Amsterdam. 193G. J. M. Meulenhofif. 206 pp. F 2.50. 

An official publication issued by the statistical bureau of the municipality 
of Amsterdam, this book is concerned with the records of marriages, di- 
vorces, births, deaths, and migration into and out of the city. It is much 
better than such publications usually are because the editors have not con- 
fined themselves simply to presenting data but have taken pains to add 
extensive comment. As a result, the volume contains valuable information 
for the student of economics or sociology who is interested in the demog- 
raphy of a large European city. 

The vital statistics of Amsterdam are kept with great accuracy. This con- 
dition is chiefly due to legal regulations and is equallj' true of all the Euro- 
pean countries which have adopted the provisions of the Code Napoleon 
with regard to the Hal civil (control of registration). As a result of these pro- 
visions, all births, marriages, divorces, and deaths have to be recorded in 
registers kept by the municipal authorities. Even changes of residence have 
to be reported to the city hall. It is needless to say that, under such a system, 
vital statistics attain a much greater degree of accuracy than in the United 
States, for instance, where such strict legislation does not exist. 

In the present volume, all the phenomena which are revealed by the vital 
statistics of the city of Amsterdam are thoroughly discussed by competent 
specialists. Tables, charts, and diagrams are used profusely to illustrate the 
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text. The figures for Amsterdam are compared with those of other cities at 
home and abroad and with those for the Netherlands as a whole. 

One interesting feature is that different tables are given for the various 
religious denominations; for instance, the statistics show that the birth rate 
is the highest among the Roman Catholics and the lowest among the people 
who do not belong to any denomination. The same classes have, respectively, 
the lowest and the highest divorce rates. Besides separate figures according 
to religious creeds, an attempt is made also to give distinct tables for the 
different social classes. 

Raymond de Roover 

Cambridge, Massachusetts 

Prices in Recession and Recovery, A Survey of Recent Changes, by Frederick 

C. Mills. New York: National Bureau of Economic Research, Inc. Num- 
ber 31. In cooperation with the Committee on Recent Economic Changes. 

1936. XV, 581 pp. 60 tables, 16 charts. $4.00. 

As the efforts to stabilize commodity prices multiply in volume and in- 
crease in importance, the urgency of understanding the nature of price 
changes and the structure of the price system becomes greater. 

There is no doubt that the problems growing up in this field dominate a 
very large part of economic research at this time. The latest volume written 
by Professor Mills adds new and valuable data to the store of knowledge 
to which he has already contributed rich findings. The survey of price data 
through a peculiarly interesting period in American economic life cannot be 
ignored by any serious student in the field and will be of immense value to 
all those working on this type of problem. 

The material contained in the book is many-sided and various. The chap- 
ter headings give some indication of the scope of the work, but, to gain a 
more exact impression, it would be necessary to consider the very suggestive 
subheadings to know the nature of the analysis. The first major division 
covers the pre-recession situation, recession and depression, and recovery. 
The angle of approach shifts then to take up in somewhat more detail the 
special aspects of the recovery of prices, including the fortunes of primary 
producers, manufacturing industries, manufactured goods and raw material, 
capital equipment, consumers’ goods, and increasing productivity. 

Some of the subdivisions listed in these divisions indicate the existence 
of those border-line cases, overlapping concepts, and insufficiently defined 
terms, making it difficult for the writer and the reader to classify commodi- 
ties in a useful way. This difficulty, which is implicit in all work in the field, 
cannot at present be eliminated, and it accounts for some of the differences 
in treatment by different authors. 

A long statistical appendix and many exhibits included in the text at 
various points give relatives and indices of such importance that they would 
have sufficed to justify the work involved without the interesting commen- 
tary and comparisons made by Professor Mills. 
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As in all controversial fields, there will be considerable query with respect 
to certain statements, and some differences in opinion on interpretation. 
There is occasionally an implication of symmetry of price movement and 
comparability of cycles which might be questioned. On page 14 there is a 
suggestion of homogeneity in the character of the goods and the types of 
fluctuations which, though not definitely stated, makes an impression some 
might challenge. As the statistics seem to show similarity in some cases, 
there is still room for question whether this similarity is not an accident 
growing out of the nature of the instruments of quantitative measurement, 
and not really a characteristic of economic fluctuation. Professor Mills shows 
that he is aware of the peculiarities of price conditions which often blur their 
meaning because quality cannot be brought out. Many of the relatives con- 
ceal significant differences of type or quantity which cannot be revealed by 
statistical processes. 

Familiar and understandable devices are used to show the diversity of 
movement of various price relatives. The fan-like spreading apart of the 
prices of various commodities is used to illustrate the types of stress and 
strain to which the system is subject. It is clear, however, from this analysis, 
as from other studies, that it is not possible to judge when prices are moving 
together to establish a new norm and when they are fanning apart to exert 
an unhealthy pressure on economic systems. Only a careful survey of par- 
ticular cases can make possible a diagnosis of the significance and causes 
related to these phenomena. Such a detailed analysis is not possible within 
the scope of such a study, nor could it be carried on in connection with all 
the various price relatives included here. Because of these practical limita- 
tions, it may be worth considering whether it is possible to make a different 
statistical approach to the question in order to avoid possible misinter- 
pretation. 

Many of the students who use this material will not have the breadth of 
knowledge possessed by the author and will not immediately recognize the 
dangers of assuming that base points have a universal significance. It is 
conceivable, for instance, that semilog curves presented for certain typical 
price relatives and extending over several cycles w'ould serve to caution the 
reader and suggest to him the limited meaning of using any year as a norm. 
Although it is true that this type of curve is complicated and even confusing 
to some, it may be necessary to give perspective in certain cases. 

Although the interpretation in the text is sound, it is possible that some 
of those using the material will jump to false conclusions. The complexities 
of price analyses are already appallingly great, and it is well to observe all 
the cautions and qualifications in the text which suggest the various types 
of factors. A careful reader is definitely made aware of the difference in 
maturity of the industries, in types of markets in which they are sold, and 
in the nature of professional speculation which bears on short-run price 
changes. Other complications hinted at here and there, and not always 
emphasized enough, grow out of the market prices, the influence of jobbing, 
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the mechanisms of commerce, and special contractual relations. These 
factors lead to a jerky and, at first sight, irrational response of prices to 
cost and to demand. Powerful influences of this nature may distort price 
relationships more at certain phases of cyclical fluctuations than at others. 

The study of rebates, discounts, commissions, and other special arrange- 
ments, though not possible within the framework of this particular study, 
should be carried on by those who wish to bring together the theoretical 
and actual business experience in order to gain a complete picture of the 
situation. \ 

The peculiar situations resulting from special recovery measures in 1932 
and 1933 are sketched in the later sections of the book. No clear answer is 
given in the discussion, nor can it be given on the basis of price data, to the 
question regarding the effect of recent controls and special efforts on the 
speed of recovery. The footnote on page 307 gives guarded acquiescence to 
the idea held in many quarters that the turn toward recovery in 1932 gives 
a point of reference which marks a new phase in the cycle. The discussion 
on page 458 of "points of diffusion” is very suggestive and enlightening. 

It must be admitted that no short review can do justice either to the value 
of the material or to the diversity of ideas in the study. It may well be that 
we have reached a point where emphasis must shift back toward the more 
classical type of analysis, now that we have available an abundance of data 
from all types of industry representing practically every variety of com- 
modity and fairly representative of the country as a whole. If more quanti- 
tative data are needed, they should perhaps come in such a way as to throw 
light on regional differences. We must devote further effort to sharpening 
our concepts and sorting out the more important theories from the mass of 
ideas which are now available in print and elsewhere. Professor Mills has 
done a real service in giving us not only a new store of facts but also in 
putting his ideas and interpretations before us. 

Eleanor Lansing Dulles 

Social Security Board 


Migration and Economic Opportunity: The Report of the Study of Population 
Redistribution^ by Carter Goodrich, Bushrod W. Allin, C. Warren Thorn- 
thwaite, Hermann K. Brunck, Frederick G. Tryon, Daniel B. Creamer, 
Rupert B. Vance, Marion Hayes, and others. Philadelphia: University 
of Pennsylvania Press. 1936, xvii, 763 pp. 15.00, 

This book is the final report of the study of population redistribution, an 
investigation undertaken in 1934, under the auspices of the Wharton School 
of Finance and Commerce of the University of Pennsylvania, with funds 
supplied by The Rockefeller Foundation through the Social Science Research 
Council. The study sought to determine what internal movements of the 
population were necessary and desirable and what part the Government 
should take in directing them. Special portions of the study have been issued 
in four Bulletins. 
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The formal divisions of the book are as follows: a Preface; a very short 
Introduction; Part I, “The Need for Migration,” consisting of eight chapters 
and occupying nearly 500 pages; Part II, “The Control of Migration,” made 
up of four chapters; and four Appendixes, “The Analysis of Past Migra- 
tion,” “Wheat Production in Western Kansas,” “The Location of Manu- 
factures,” and “Memorandum on the Selection of Manufacturing Areas for 
the Housing Program.” Nine plates, 79 figures, and 79 tables are utilized to 
present the masses of factual data assembled in the study. The work in- 
cludes an index, but a very inadequate one. It does not give names of the 
authors and books referred to, an omission made more serious by the failure 
to include a bibliography with the study. 

The book centers attention upon the problems, “Where should the people 
be? And how can they get there?” The first chapter is an abortive attempt 
at indexing and correlating levels of living and migration, an attempt in 
which an income tax-telephone-radio index was used with ail seriousness in 
an attempt to gauge fluctuations in the national plane of living, and in which 
the percentage change in population was used as a measure of migration. 
Then the book develops into a mosaic of excellent treatises by the various 
s])ecialists. Thorough expositions are given concerning the special problems 
of the Appalachian Coal Plateaus, the Old Cotton Belt, and the Great Plains. 
Detailed analyses are presented showing the changing distribution of re- 
sources, the changing pattern of industrial location, and the changing de- 
mand for manpower. An exception to the general excellence of the study is 
the very inadequate summary of the record of unguided migration. This, 
however, is followed by concise and informative summaries of experience 
in controlling migration in Russia, Germany, and England. A critique of 
American measures is confined mostly to New Deal experiences but is fairly 
adequate on that score. The final chapter, “Toward a Migration Policy,” 
indicates the unsatisfactory nature of the information about migration and 
how inadequate are the data concerning the problem. Further research and 
particularly the inclusion in the Census of a question dealing with migration 
are the principal recommendations. 

Probably through the efforts of Rupert Vance, the report recognizes that 
disproportionate shares of the burden and cost of rearing future generations 
of Americans are falling upon the South and other poor rural areas and that 
the inadequate resources of these sections are reflected in the quality of the 
migrants who go to replenish the populations of urban areas. It recom- 
mends equalizing the burdens of rearing and educating the children of the 
nation, although no definite measures for attaining this objective are speci- 
fied. 

The authors are to be congratulated for successfully overcoming many of 
the difficulties in the way of coordinated research. It is true that the tech- 
nical training of some of the writers occasionally leads to minute considera- 
tions of insignificant details, a procedure which tends to obscure the broader 
perspective of the study. A better utilization of the entire literature on mi- 
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gration might have been secured had one of the rural economists or sociolo* 
gists from the Agricultural Experiment Stations participated in the study, 
for they are the group who have contributed most to the study of rural- 
urban and farm-to-farm migration in the United States. Nevertheless, the 
work as a whole stands as the most valuable contribution yet made towards 
an integrated national policy relating to migration. 

T. Lynn Smith 

Louisiana State University 


Three Years of the Agricultural Adjustment Administrationy by Edwin G. 

Nourse, Joseph S. Davis, and John D. Black. Washington, D. C.: The 

Brookings Institution. Publication No. 73. 1937. xiv, 600 pp. S3. 50. 

This is the seventh and concluding volume in a series of current studies 
of the agricultural adjustment program undertaken in 1933 under the 
auspices of The Brookings Institution. The preceding volumes are specific 
studies of the A. A, A. program with respect to marketing agreements, wheat, 
the dairy industry, tobacco, livestock, and cotton. This final volume is an 
attempt to summarize and appraise the program as a whole. It is interesting 
both as the most comprehensive treatment of that subject thus far available 
and as an experiment in current interpretation of a large-scale contemporary 
program. The prominence and recognized ability of all three of the authors 
make the undertaking especially valuable. 

The study must be judged with respect to its success in measuring the 
effects of the forces brought into play by the A. A. A. program and as a study 
in economic and social philosophy. Neither task could be so handled as not 
to afford abundant grounds for disagreement on the part of many readers. 
In the more definitely economic phases of the analysis, some critics will 
find the treatment over-simplified and too strictly Marshallian in type. 
This reviewer feels, however, that it reflects with reasonable accuracy the 
general nature and magnitudes of the effects, except in a few instances which 
for lack of space cannot be discussed here. The appraisal in terms of basic 
philosophy and the conclusions drawn seem less satisfying and not always 
entirely consistent with the findings of fact earlier discussed. 

The make-up of the book is as follows: first, a brief historical sketch con- 
cerning agricultural adjustment as national policy. This is follow^ed by chap- 
ters dealing with the adjustment act, administrative setup, programs, pro- 
duction control, commodity loans, purchase and diversion, marketing 
agreements, administrative problems, effects on various groups, and con- 
tributions to recovery. There follow a section on A.A.A. philosophy re- 
considered and supplementary discussions by J. S. Davis and J. D. Black 
bringing out certain divergencies in points of view. Appendix A, by H. B. 
Rowe, provides much of the qualitative analysis on which the conclusions 
as to fact were based. 

Certain general conclusions concerning the book seem to this reviewer to 
be warranted. First, the factual presentation, though inevitably open to 
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challenge at many points, is by far the best available to date. Second, the 
book seems less satisfying than the best writing these authors have done 
elsewhere. Third, the discussion of philosophy and basic objectives lacks 
the depth and scale which might have been expected of these writers. One 
wonders whether there may have been too many other demands on their 
time and a too close-up view to permit an appraisal that will stand the test 
of time. Possibly also there would have been advantages in separating into 
two different studies the analysis of the mechanics of the program and the 
study of basic policy considerations. 

Space permits only brief mention of major conclusions. Some of the most 
important of these have to do with the effectiveness of the program. In 
general, the authors feel that other factors in the situation had much more 
to do with the reductions in output than did the A. A. A. reduction programs, 
except in cotton and tobacco. The authors agree, however, that in another 
set of circumstances the control devices would probably have had more 
influence, though they also doubt that such influence could have been main- 
tained for an indeflnite time. For example, they say, “all in all, we consider 
it quite improbable that the A.A.A. could have achieved without resort to 
coercive measures a net reduction of the wheat crop averaging over 160 
million bushels a year, if as much. Such a reduction would have left produc- 
tion averaging at least 700 million bushels a year, or well in excess of ordi- 
nary domestic requirements, thus making reduction of excess carryovers 
dependent on a dubious development of export outlets or extraordinary 
diversion operations.” Likewise in the matter of corn redu*ction, they state, 
“had normal weather conditions prevailed in both 1934 and 1935, the A.A.A. 
with the same programs or ones calling for more drastic curtailment, would 
have had a much greater influence on production. Conceivably the outturn 
might have been held down to 80 or 85 per cent of what it would otherwise 
have been, and a net reduction of 300 to 400 million bushels obtained each 
year. Under these circumstances, however, production in the two years 
would have been much larger than it was.” 

“Our general conclusion from the experience with production control in 
1933 to 1935, so far as we can observe it through the dust of the drought, 
is that the effectiveness of these devices is such as to make them practical 
in emergency periods. . . . The experience does not, however, give support 
to the belief that similar control could be made practicable as a means of 
holding the course of production over the years close to a line laid out in 
accordance with a continuously operating economic plan.” (J. D. Black 
dissents from this view as regards long-run effectiveness.) 

The purchase and diversion activities have been more extensive and on 
the whole more successful than most people have realized. They have, how- 
ever, been carried on teo largely from the standpoint of raising agricultural 
prices, rather than of most effective handling of the commodities in the 
national interest. 

The attitude toward commodity loans of the type used by the A.A.A. is 
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one of skepticism, although the authors feel these may have a place in 
certain emergency situations. 

The marketing agreement type of control is regarded as by no means 
perfected but of sufficient promise to warrant continuance for certain special- 
ized producing territories, if improved and more adequately safeguarded 
from abuse. For milk marketing, however, this seems not to be an adequate 
mechanism. 

Appraisal of the financial effect on farmers indicates gains of 1.8 to 2 
billion dollars for the period, offset by some 10 to 25 per cent, which repre- 
sents increased costs to farmers as consumers. The total cost of the program 
to the Federal Treasury was put at around 900 million dollars exclusive of 
the 900 million dollars collected in processing taxes. The estimated cost to 
the Treasury includes 100 million dollars loss to it through the } cent per 
pound reduction in import duty on sugar. 

The authors conclude that "the recovery argument was sound in the sense 
that the effect of agricultural adjustment programs has been on the whole 

on the positive rather than the negative side The experience discredited 

those who believed that agricultural relief could bring about complete gen- 
eral recovery.” In discussing the relationship of the program to planning 
activities, the authors feel that "the program seems on the whole to take 
on more definitely the character of financial aid for everybody and less that 
of specific implementation for a planned system of efficient farming. ... If 
real planning is to be forwarded, these barriers (intrenched special interests) 
will have to be broken down, and it will have to be demonstrated that the 
A.A.A. can take steps which give better organization, higher efficiency, and 
lower cost to the nation's agriculture as a whole, even in circumstances 
which are to the clear disadvantage of whole states or even sections, at 
least in the immediate situation.” 

This reviewer does not agree with some that the divergent views expressed 
particularly by Black and Davis have vitiated the book. They have rather 
pointed the way to further explorations needed especially as regards the 
bases from which the different authors reason. Black apparently stands 
nearer to Wallace and Tolley in thinking of a rather aggressive, continuous 
planning program oriented pretty much to farmers' wishes. Davis seems to 
look upon the procedures more largely as methods of meeting emergencies, 
"the fire department” or "War Department” setup. Nourse's views in these 
connections do not appear very definitely. 

A serious lack in the present volume lies in the fact that the matter has 
been discussed almost wholly as an agricultural problem rather than as a 
national problem. This is one of the surprising features of the book, in view 
of the acknowledged stature of its authors. Some of the most stimulating 
concepts presented with respect to a national outlook are to be found in 
the supplemental statements by Davis and Black; for example, Davis’ com- 
ment on page 481, that the Department of Agriculture should devise and 
mature provisional programs somewhat as the War Department does, is 
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one that deserves fuller development, although possibly not in this par- 
ticular book. Black's supplement also opens up some very fruitful lines of 
thought, though, in the opinion of this reviewer, the first part of that sec- 
tion is inadequate. Most of his later points are well taken and thought- 
provoking. 

Several aspects of the program seem to be dealt with in a less penetrating 
way than might have been expected. This statement is particularly true of 
such sections as the one pertaining to large payments to given growers and 
the one pertaining to the effects on the poorer classes of laborers and tenants. 
The first of these is dealt with even less frankly than in the Senate's request 
and report dealing with this subject. The real challenge in this situation was 
not whether anyone had been reprehensible in claiming or giving large pay- 
ments but whether the basic plan itself was so designed as to make suitable 
classifications among recipients of benefits. To class payments as not large 
if under $10,000 is, to say the least, accepting rather undiscriminatingly the 
less-than-frank official treatment of this matter. 

One is surprised at occasional statements which seem either unduly de- 
fensive or inadequately investigated; for example, “in general, however, 
outside the South no major criticism of the landlord-tenant phase of the 
A.A.A. program arose.” The authors comment, “the A.A.A. was never con- 
(•cive<l for the purpose of equalizing income or restoring freedom of initiative 
and equality of oj)portunity among different tenure classes within the farm 
population.” Possibly this is true, but, if so, it would surely seem that the 
adequacy of its conception might well have been discussed more fully by 
these writers than was done. 

One of the least satisfactorily handled sections is that on the Consumers’ 
Counsel. There is no recognition of what has .seemed to this reviewer the 
wholly unsuitable location both of the Consumers' Counsel in the A.A.A. 
and of the Consumers' Advisory Board in the N.R.A. In fact, the author.s 
go out of their way to commend this provision in the program. They state, 
“it must be said of the A.A.A. that it has made the beginning of an approach 
to the problem of agriculture from the standpoint of the consumers, and 
that it has kept the consumer more nearly in the picture than other agencies 
identified in name with a group or industry.” It is difficult to justify such a 
statement when we consider the long records of agencies like the Interstate 
Commerce Commission, the Food and Drug Administration, and the Federal 
Trade Commission, by indirection at least designed for the protection of 
consumers. The conclusion that the Consumers' Counsel function should 
be to aid the Agricultural Adjustment Administration in analyzing the ef- 
fects of these programs on the consumer seems well taken. Obviously it 
could not in its then existing relationship perform the kinds of functions 
which its early leadership had in mind. This statement does not alter the 
fact that in both A.A.A. and N.R.A. the consumer position was precisely 
that of an employee working under the benevolent despotism of a corpora- 
tion which is willing to provide welfare workers to study his problem but 
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which has no intention of recognizing direct representation of his interests. 
For example, Black states, page 488, "... the continuing program con- 
ceived by A. A. A. officials is not one of reducing supplies to the point of rais- 
ing prices to unreasonable levels for the producers of farm products, but in- 
stead one designed to hold production roughly near an equilibrium conceived 
hy it (italics ours) as equitable as between agriculture and other classes. ...” 
Most students close to the realities of the situation feel that the Agricultural 
Adjustment Administration has handled these powers with wisdom and 
moderation. This judgment, however, does not seem to alter the principle 
that, with its present setup, it is both special pleader and judge in the same 
case. 

Appraisal of any current large-scale movement at such close range in- 
evitably presents many difficulties. This book does not provide a final word 
on any of the matters dealt with. It does seem to this reviewer, however, 
to make very worth-while progress toward understanding the effects of the 
various phases of the A.A.A. program. It merits both study and critical 
analysis by every serious student of national policy. 

M. R. Benedict 

University of California 

Explorations in Economics^ Notes and Essays Contributed in Honor of 

F. W. Taussig. New York and London: McGraw-Hill Book Company, 

Inc. 1936, xii, 539 pp. J5.00. 

This collection of “notes and short essays,” by students and associates 
of Professor Taussig within the fields of economics in which he was par- 
ticularly interested, was published in his honor on the occasion of his sev- 
enty-seventh birthday. The most that need be said in a short review notice 
is that it is a fitting monument to the occasion. The list of contributors is 
a sufficient memorial to Professor Taussig; it is certainly more impressive 
than could be a similar list for any other American, perhaps any other 
economist of the period covered by Professor Taussig’s long active life. These 
names also speak for the character and value of the book itself. As the 
anonymous editors do well to remark, several features of Professor Taussig’s 
work escape portrayal in such a volume. They refer to his important public 
activities and his great contribution to economics as editor of the “Quarterly 
Journal.” The reviewer would underline the latter. It would hardly be an 
exaggeration to say that there is no worker in the field of economics who is 
not in a real and important sense a “student and associate” of Professor 
Taussig’s. The present writer may take occasion to say that he got his own 
start in the serious study of economics from Taussig’s “Principles,” though 
not in Taussig’s classes, and has always considered it easily first among 
American treatises and textbooks, considered as a book. On doctrinal posi- 
tions he has of course found in it much with which to differ, as any econo- 
mist does in any book, especially one covering so large a field. 

The forty-eight contributions contained in the volume are published 
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under three sectional headings dealing, respectively, with the fields of inter* 
national trade and tariff, general economic theory, and the social setting of 
economic activity. Each section is introduced by a critical essay on Professor 
Taussig’s thought in the corresponding field. Subsequent essays treat inde- 
pendently of topics of special interest to their authors. The third section 
has proved of most interest to this reviewer, especially the introductory 
essay by Professor Talcott Parsons. Perhaps such symposium volumes are 
likely to find their chief value for brushing up on fields more or less apart 
from the reader’s narrow specialty. The writer has never felt intensely ex- 
cited about international trade theory, which seems to be rather a matter 
of pedagogy, and an obvious rather than a really special "case” under gen- 
eral economics. It goes without saying that Professor Viner’s introductory 
essay is judicious and appropriate. This is obviously not the place to stir 
the fires of controversy, and the reviewer would have preferred to say 
nothing but what is entirely pleasant and optimistic. But conscience will 
not let him sign any reference to the book which leaves a reader free to infer 
that he would accept much if any of the economic doctrine expounded by 
Professor Schumpeter in his introduction to Part II (entitled “Wages and 
Capital”). 

Frank H. Knight 

The University of Chicago 

lieudlkerungawellen und WechsellageUf by Dr. August Losch. Jena: Verlag 

von Gustav Fischer. 1936. x, 124 pp. Rmk. 6. 

Dr. Losch, in this publication, the thirteenth of the series edited by Pro- 
fessor Arthur Spiethoff — Beitrage zur Erforschung der wirtschaftlichen 
Wechsellagen: Aufschwung, Krise, Stockung — does not pretend to present 
a complete theory of business cycles. He is perhaps more interested in popu- 
lation fluctuations as such than in industrial fluctuations. Yet he does seek 
to investigate the impact of population movements on business conditions. 

He notes that many earlier writers have considered the relation of popula- 
tion growth to the business cycle. But these have usually restricted them- 
selves to theoretical discussions. Factual data have been neglected. These 
he seeks to supply. 

The author is convinced that fluctuations in the labor supply are not the 
result of the business cycle. These fluctuations, on the contrary, furnish, he 
thinks, an important part of the explanation of the cycle. The fluctuations 
in the labor supply emerge from periods of great distress — war, famine, 
pestilence. Of these, wars have the most important influence. A predicted 
curve, based on the assumed effect of the early Napoleonic w^ars and of the 
“War of Liberation” upon the population of Prussia, is compared with the 
actual movements of population. These in turn are related to production 
curves. Fluctuations in the birth rate in Sweden since 1630, and in the 
various countries of northern Europe from 1816 until the World War, are 
considered. These are compared with changes in the labor supply 15 years 
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later. Comparison is made with crop fluctuations in Sweden and Germany 
and with price fluctuations in Sweden. The relation of crops, labor supply, 
marriage, and fertility rates to climatic changes and war are considered with 
special reference to Sweden. 

The author argues that the growth of population acts as a stimulus tend- 
ing to produce an upswing in business and that population decline tends to 
create depression. The growth of population expresses itself in an increased 
demand for consumption goods, for building construction, and for pro- 
ducers’ goods. 

That population movements and fluctuations in investment may act and 
re-act upon one another has long been recognized by business-cycle theories. 
The interrelation is, however, extremely complex. Dr. L5sch seeks to es- 
tablish the thesis that population movements are causal factors influencing 
business conditions but not dependent upon business conditions. Having 
tried to establish that they are independent of business, he seeks to show 
that the population- wave movements correlate with business. Thus the con- 
clusion is reached that the former is the cause of the latter. This reasoning 
is analogous to that of Moore with respect to the relation of rainfall to 
business. In both cases the statistical basis for the belief in the existence of 
cycles and their correlation with business is tenuous and uncertain. More- 
over, in the case of population there is certainly some causal relation running 
the other way — from business fluctuations to population. There w^ould be 
general agreement that both rainfall and population changes affect business 
conditions, but it is something quite different to argue that the business 
cycle is rigorously tied to a quite independently determined labor or popula- 
tion cycle. 

Alvin H. Hansen 

University of Minnesota 

The Valuation of Property^ A Treatise on the Appraisal of Property for 

Different Legal Purposes, by James C. Bonbright. New York: McGraw- 

Hill Book Company, Inc. First Edition. Published under the Auspices of 

the Columbia University Council for Research in the Social Sciences. 

Volume I, XX, 632 pp.; Volume II, xi, pp. 633-1271. $12.00 per set. 

This monumental work is the first comprehensive study of the many ways 
in which the value of property is conceived and measured in AmeAcan legal 
practice. Its purpose is not primarily to advance the theory of value or to 
suggest improvement in valuation technique but rather to indicate the 
relationships between various value problems and to offer a comprehensive 
summary of valuation practice. Incidentally, however, the critical analysis 
to which current value theory and appraisal techniques are submitted yields 
results which are well worth the consideration of experts in these fields. 

The subject matter of this study is provided by several thousand court 
cases in which the valuation of property has been an issue in the litigation. 
In order to deal with these cases and to present an inclusive impression 



• Reviews 


603 


of current thought on valuation it has been necessary for the author and 
his staff to survey a voluminous literature in the fields of economics, law, 
accounting, and appraisal. The different approaches of these various disci- 
plines to the value problem are skillfully handled and, although on matter 
of detail their respective practitioners might object to Professor Bonbright's 
interpretation, these objections are not likely to be serious. 

Perhaps the leading generalization that can be made of this work is that 
it represents a functional as contrasted with a conceptual or verbal treatment 
of property valuation. Professor Bonbright's central theme is that the great- 
est difficulties in the valuation of property are connected with defining the 
meaning of value and that value can only be defined with reference to the 
purpose to be accomplished by the valuation. The value of a piece of prop- 
erty can be and, very probably should be, different for purposes of taxation 
than for purposes of condemnation. Its value for public purchase may be 
different from its "value” for purposes of rate regulation. In the interests 
of clarity the terms value and valuation perhaps should be abandoned for 
a set of terms which reflect these different purposes. This being impossible 
it is necessary to eschew the sterile verbalism enshrined in the familiar 
phrase “value is value” and to recognize explicitly the significance of purpose 
in valuation. 

To do so, however, as Profe.ssor Bonbright recognizes, is merely to formu- 
late correctly the value problem. The “purpose” of valuation is to be found 
in the realm of public policy, and, unless the social consequences of one 
meaning of value and one technique of appraisal can be distinguished from 
another, no great contribution can be made to “correct” valuation. “Under 
these circumstances, an intelligent choice of a basis of valuation demands 
a prevision of its social consequences, in quantitative terms, to which no 
scientific method gives easy command.” The fact, of course, that there are 
grave difficulties in the way of determining what the value of property 
should be does not, in explaining why property is valued as it is, detract 
from the importance of recognizing that the purpose of the valuation, to- 
gether with certain assumptions either implicit or explicit as to what the 
social consequences of given types of evaluation will be, have a decisive 
importance in determining the result. 

Since the most serious difficulties in valuation are connected wuth de- 
fining the meaning of value, the author devoted Part I of the book to con- 
cepts of value. The center of economic interest has always been in the 
“causes” of value; in an examination of the “forces” w'hich determine value 
in the market. For one interested in the question of “correct” valuation pro- 
cedure, the center of interest would appear to be the social consequences of 
different value concepts and valuation procedures. Although Professor Bon- 
bright is interested in both the causes and consequences, he directs his 
attention primarily to the questions “What is value, and how is it found?” 
The answers to these questions are given in the current opinions and prac- 
tices of accountants, appraisers, and, particularly, lawyers and judges. In 
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the course of the discussion a distinction is made between four basic value 
concepts: “market value,” “value to the owner,” “warranted selling price,” 
and “normal value,” all of which play an important role in legal economics. 

Having distinguished various value concepts, Professor Bonbright turns, 
in Part II, to a discussion of methods of valuation. Here the accent is upon 
the evidences of value, and he considers in turn the significance of actual 
sales prices, original cost, replacement cost, capitalized income, and capital- 
ized earnings. The chapter on depreciation contains a good discussion of the 
various important concepts of depreciation and is particularly valuable for 
its treatment of the relation between the views of accountants and ap- 
praisers on the meaning and measure of depreciation. Parts I and II cover 
some 250 pages. The remainder of the two massive volumes is devoted to a 
consideration in detail of valuation for different legal purposes. 

Professor Bonbright attributes the absence hitherto of a systematic treat- 
ment of legal valuation to the fact that the “cautious expert fights shy of a 
problem that involves law, economics, accountancy and commercial ap- 
praisal.” The relevance to the problem of all these fields of interest certainly 
makes the task of a reviewer an unenviable one. It needs no very consider- 
able prescience, however, to recognize in this book a notable contribution to 
legal and institutional economics. 

Edward S. Mason 

Harvard University 


The Recovery Problem in the United States, Washington, D. C.: The Brook- 
ings Institution, The Institute of Economics, Publication No. 72. 1936. 
xiv, 709 pp. $4.00. 

For the layman this book provides an intelligible discussion of the re- 
covery problem, full of pertinent facts and simple explanations. To the 
economist it affords a useful summary of the course of events leading up to 
and carrying through the depression and also a source of estimates on several 
economic magnitudes of great importance. For the teacher it has possibilities 
of use as case material. 

When political action assumes a leading role in the direction and organiza- 
tion of an economy, the wisdom of such action becomes crucial to the na- 
tional well-being. And, if in such circumstances “crackpot” ideas on the 
“economy of abundance,” “technological unemployment,” and “purchasing 
power” are seriously considered in support of legislative measures, econo- 
mists have an obligation to speak out. As long as the education of the public 
is left to politicians, journalists, lawyers, business men, and even some 
members of the academic profession without competence in this field, the 
country will be easy prey for the propaganda of pseudo-economists. In this 
setting the book is a noteworthy contribution to public education. 

The production of this work was planned and directed by Harold G. 
Moulton; collaborating with him in the writing were Maurice Leven, Leo 
Pasvolsky, Charles O. Hardy, Malcolm Merriam, George Terborgh, Hugo 
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Bezdek, Jr., and Kathryn R. Wright. For such a cooperative enterprise the 
book possesses a high degree of unity and coherence. The treatment of the 
subject is divided into three parts: first, an outline of "the sweep of world 
events” leading up to and through the depression; second, a more detailed 
analysis of the "readjustments in the United States, 1929-36”; and third, 
an appraisal of the recovery program in this country to date together with 
recommendations for government policy. Relevant factual material is sup- 
plied in abundance to enable the reader to acquire background for the judg- 
ment of the issues involved, but theoretical argument is generally restricted 
to fundamentals which the layman can readily understand. Problems of 
economic reform are given attention only in so far as they are related to 
recovery. 

Most economists would subscribe to all or nearly all of Moulton’s recom- 
mendations: reestablishment of a balanced Federal budget; maintenance 
of a fixed gold price and stable foreign exchanges; extension of reciprocal 
trade agreements to encourage international trade; preservation of the 
“favorable” ratio of wage rates to prices and its future increase through 
price decreases to spread the benefits of technological progress; maintenance 
of the prevailing hours of work; elimination of industrial practices — private 
and public — which restrict output or prevent the increase of productive 
efficiency; shift of the emphasis in agricultural policy away from curtailment 
and toward expansion of production. 

The favorableness of the existing ratio of wage rates to prices may, how- 
ever, be questioned. It is true that the indexes of average productivity per 
labor hour and “product wage” (average hourly earnings divided by price 
index of finished products) in manufacturing have recently had closely 
corresponding movements and apparently stand at parity in relation to 
each other (charts on pp. 258, 261). But this appearance is mi.sleading, since 
the reabsorption of the idle with a 15 per cent increase in employment would 
substantially reduce the average productivity per labor hour. This and the 
obvious fact that relatively high-priced factors tend to be economized con- 
stitute reasonable grounds for doubting that the present wage-price ratio 
is favorable to recovery and for suspecting that a continuation of the ad- 
ministration’s high wage-rate policy may cause a large volume of permanent 
unemployment. 

Theodore O. Yntema 

University of Chicago 


Banking and ike Business Cycles A Study of the Great Depression in the 

United States, by C. A. Phillips, T. F. McManus, and R. W. Nelson. 

New York: The Macmillan Co. 1937. xiv, 274 pp. S2.50. 

According to the authors, the chain of causation of the Great Depression 
ran somewhat as follows: Following the war, prices did not return to a 
"normal” level. They would probably have done so had it not been for the 
very large expansion of bank credit which led to a huge "investment in- 
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flation.” This rapid expansion of bank credit was due primarily to the 
policies of the Federal Reserve Board. The large imports of gold during the 
war made it possible to erect a vast superstructure of bank credit upon the 
gold base. But had it not been for the actions of the Federal Reserve Board, 
through its open-market policy, in forcing additional reserves on the member 
banks in 1922, 1924, and 1927 the expansion would have been much less. 
Excess reserves drove the banks into the investment market, and bank 
credit poured in steadily rising volume into capital-goods industries, real 
estate, and the stock market. It was the hyper-elasticity of the Federal Re- 
serve system that made it possible. It was a "central bank inflation.” 

The Board’s great mistake was its attempt to stabilize the wholesale price 
level. "It is the writers’ opinion that we witnessed from 1922 to 1929 the 
world’s greatest laboratory experiment with a ‘managed currency,’ wilhiti 
the gold standard, involving stabilization of the price level. And, to repeat, 
the view is advanced that the greater part of our recent troubles was the 
outcome of that stabilization experiment” (p. 181). It was this policy that 
prevented the much-needed further decline in prices after 1923. It produced 
the "disequilibrium between saving and investment that constitutes the 
heart of the boom.” 

The purchase of investment securities by banks creates deposits just as 
surely as do commercial loans. Using their excess reserves to buy bonds the 
banks brought about a divergence between the natural and the market rates 
of interest. This heightened profit-making possibilities for entrepreneurs who 
undertook new capital expenditures. New bond issues appeared, and the 
purchase of them by the banks created still more purchasing power and 
upset the equilibrium between investment and saving. Prospective profits 
of entrepreneurs then became actual profits. The income of the public was 
increased, and the rate of increase of investment was accelerated. And so it 
went on until the rate of increase began to slacken. 

Profits from stock market speculation (supported by bank credit) kept 
buying power at a high level even after business and construction activity 
began to decline. Then the stock market collapsed. This collapse gave a 
severe shock to general confidence and also resulted in a great loss of con- 
sumer buying power. "In this sense, the stock market crash may be con- 
sidered the immediately generating cause of the ensuing depression” (p. 159). 
Had it not been for Federal Reserve expansion in 1927 the stock market 
would not have risen to such unprecedented heights. What the Federal Re- 
serve system did was to prolong a boom which, otherwise, would probably 
have come to a natural end in 1927. The effects, naturally, would have been 
much less disastrous, and the collapse of the banking system probably 
avoided. 

Once the depression was well under way liquidation and the restoration of 
an equilibrium would, possibly, have proceeded in an orderly manner had it 
not been for another blunder — the attempt to keep wages up. It is the 
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authors’ belief that had this mistake not been made we should probably 
have escaped the terrors of 1932 and the New Deal. 

Now, they believe, we are making another grave error by trying to spend 
our way back to prosperity. “By consuming more than we have produced 
we have succeeded only in digging our way deeper into depression; we have 
tried to recover from depression by spending our way out of it rather than 
adopting the alternative procedure — the one which has effected recovery 
from every past depression — of saving our way out of it” (p. 165). What we 
should have done was to bend our efforts toward a revival in the capital- 
goods industries. “Instead, all efforts were directed toward bolstering up 
consumption.” 

High wage rates do not constitute high purchasing power. Wage rates in 
many industries, especially the construction industries, must come down. 
“What is hoped to be accomplished by a reduction of wage rates is an in- 
crease of aggregate purchasing power” (p. 222). Otherwise we shall probably 
have a long period of high and continued unemployment, because business 
cannot give full employment at present wage rates. We need lower costs in 
capital-goods industries. “Here is a brief and conclusive answer to the whole 
question of the consequences of artificially maintained consumption — With 
labor receiving a greater percentage share of the total social product than at any 
time in recent history ^ the result was widespread unemployment and stagnation. 
The way out is via greater production, a larger total social product, and that 
necessarily follows upon a greater amount of saving being made and con- 
verted into investment goods” (pp. 166-167). 

Price stabilization as a policy, they conclude, must be abandoned. What 
we need is control of the total amount of credit. The ideal aim of credit policy 
should be to stabilize the rate of credit growth. Credit growth should proceed 
at the same rate as the growth of population. This would result in a prac- 
tically constant money supply, an approach to “neutral” money. Changes 
in velocity need not cause anxiety, for under these conditions there would 
not be great variations in velocity. A falling price level might result, but 
there is much to be said in favor of a slow decline in prices, when, because of 
technological improvements, production is increasing. 

Finally, present government policies of financing the deficit by loading 
up the banks with bonds are bringing about another inflation of bank credit. 
We may have to repeat the experience of 1929-1933 if we continue on our 
present road. 

The authors are to be congratulated for having written a book which 
attempts to tell what has been wrong with us for the past decade and to 
point out what is still wrong with us. The reviewer agrees with their em- 
phasis upon monetary and banking factors in bringing about our troubles. 
Recognizing with Cassel that “the present crisis is, in fact, a crisis also for 
the entire theory of business cycles” (quoted on p. 3), they have made a val- 
iant attempt to give us an explanation of the forces that have been at work. 
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They frankly admit that they have not tried to expound a new theory 
but to piece together an eclectic one gathered from many sources and the 
work of many others. Their indebtedness to B. M. Anderson, Jr., Hayek, 
and Keynes is freely admitted. They have tried to integrate theories that 
they believe have previously been regarded as conflicting — the monetary, 
the structural, and the equilibrium theories. Well written, well organized, 
logically expounded, and based upon wide reading and research, the con- 
tents of this book should receive wide attention. It contains much of real 
value. 

I wonder, however, whether the authors have read Chapter XVIII (Eco- 
nomic Progress and Falling Prices) and Chapter XIX (Consequences of 
Various Forms of Price Stabilization) in Alvin H. Hansen’s "Economic 
Stabilization in an Unbalanced World.” If they have, I do not believe they 
have considered fuliy enough the dangers of a period of falling prices, so 
ably pointed out by Hansen. Also, what is the mechanism by which we can 
guide the growth of credit at the rate desired by the authors? Do we not 
need qualitative as well as quantitative control? The views of Hayek are now 
coming under increasing criticism, and Keynes has again changed his defi- 
nitions so that now, he says, saving and investment are always equal. 

Was the postwar price level really too high? Is it sufficient to compare 
the movement of prices in other postwar periods with this one? Had prices 
kept on steadily rising at the same rate as from 1900 to 1914, as they might 
have done had there been no war, the postwar level was not far above what 
might have been expected. 

Are the authors on sound ground when they pay so little attention to 
international factors? Were the policies of the Federal Reserve Board re- 
sponsible for the world-wide collapse? There is considerable room for doubt. 
Where did the depression first begin, and w^hat was the chain of causation 
by which it spread from country to country? It is expecting too much of the 
authors to ask them to give us this information, I know, but it would help 
a lot to have it. Furthermore, it seems strange that a book coming out of 
Iowa should pay so little attention to the agricultural depression beginning 
in 1920 and the part it played in bringing on the collapse in 1929. Surely, 
it was a slip of the pen to write that the number of bank failures in 1931 
"was greater than the total for all the years from 1900 to 1929” (p. 168). 
And did the stock market or did it not absorb bank credit? 

I wonder if, before the authors begin to "universalize” their conclusions 
on the period from 1924 to 1932 to explain previous depressions, it might 
be desirable to make a similar study of those earlier depressions. It may be 
that we have had at least two types of cycles, that the long depressions of 
the forties, the seventies, and the nineties arose from somewhat different 
causes than those of 1884, 1907, and 1921. Why is it that our longest and 
most severe depressions have followed a period of relatively stable or slowly 
falling prices? 

It is curious that Tugan-Baranowski, Spiethoff, and Schumpeter are not 
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mentioned in the volume. The reviewer would have been interested in what 
the authors think about Major Douglas and Social Credit. 

The reviewer agrees with the authors in wishing that the depression could 
have been permitted to cure itself by the same remedies as were applied in 
the past, if only to see whether it could do so. But, for the first time in 
modern history, the majority of the people in most leading countries insisted 
that their governments should take steps to restore prosperity. That being 
true, it was politically impossible to let things alone. Governmental spending, 
therefore, became imperative. The government had to produce results. As 
much as we may dislike to see it, the world moves steadily closer to govern- 
mentally managed economic systems, for the rising power of trade unionism 
prevents wage decreases. Peoples demand economic security and expect the 
government to furnish it. And because things do not go in the way the 
government hopes for, the government tries to straighten out the mess by 
doing still more. It may, therefore, be a long, long time before another 
depression is permitted to cure itself. What kind of business-cycle theory 
will develop out of all this, it i.s yet too early to tell. But I suspect that a 
theory which would apply to an economic system based upon a high degree 
of individualism and competition will not be appropriate in the years im- 
mediately ahead. And the lot of the business forecaster will be an even un- 
happier one than it has been in the past. 

Charles S. Tippetts 

University of Pittsburgh 

Public Finance, by Alfred G. Buehler. New York: McGraw-Hill Book 

Company, Inc. First Edition, 1936. xix, 632 pp. $4.00. 

This college textbook is in the main arranged along lines that have appar- 
ently become standardized for public finance texts. Although chapters are 
not formally grouped, the customary order of introduction, expenditure, 
revenue, and debt is followed. 

The book begins with a discussion of the nature and functions of the state 
and a description of the fiscal organization of governments. Seven chapters 
are devoted to expenditures, after which are placed two chapters on Federal 
and state and local enterprises, which are treated with respect to both their 
revenue and expenditure aspects. Fourteen chapters deal with taxation. 
Administrative revenues and special assessments are included in one of the 
chapters on taxation, no doubt for convenience as the location is not a 
logical one. Five chapters on borrowing conclude the book. 

No group of chapters is devoted specifically to financial administration 
in contrast to recent practice in some texts. For an author to decide if and 
how financial administration should be discussed separately from the ac- 
tivities being administered is no doubt difficult. The solution of Professor 
Buehler is perhaps as happy as any. He presents a chapter on general ad- 
ministrative organization of finance early in the book and introduces at 
appropriate points other chapters and sections on the administration of 
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different financial activities. Perhaps unfortunately, the chapter on general 
administrative organization is mostly descriptive; it does not include an 
analysis of the functions to be performed and the problems to be solved by 
financial organization. 

The emphasis throughout the book is on American conditions and prob- 
lems although references to foreign practice are frequent. For the most part 
factual information has apparently been revised to about the middle of 
1935, although in some cases the data are much more recent. In a few other 
cases less recent developments appear to have been overlooked. 

Economic aspects of finance are considered somewhat more fully than is 
often the case in public finance texts. There are, for example, analyses of 
the relation of taxation to the business cycle (p. 494), of the economic as- 
pects of unemployment relief (p. 127), and of the relation of borrowing to 
the distribution of wealth (p. 610). Subjects of recent interest such as con- 
trol of governmental expenditures, conflicting Federal and state taxation, 
subventions and subsidies, the undistributed profits tax, taxes for old age 
pensions, and so on, are discussed. 

Theoretical issues are in general well handled although there are excep- 
tions. For example, taxes are said to be shiftable "only when they are im- 
posed under conditions permitting a restriction of supply and a raising of 
prices” (p. 234). This limitation necessarily excludes backward shifting, 
which, however, is stated earlier to be one form of shifting (p. 230). 

The style of writing is clear and simple. Words are used economically. 
Occasional sentences and paragraphs could, however, be improved. 

The opinions of the author on public policy do not intrude to an un- 
reasonable extent. Indeed, he appears to have been careful not to pass 
judgments unnecessarily. Such opinions as are expressed indicate a middle- 
of-the-road position. 

This book is a substantial achievement and a welcome addition to the 
literature of the field. 

Rot Blough 

University of Cincinnati 

The Purchase of Common Stocks as Trust Investments, by C. Allison Scully. 

New York: The Macmillan Company. 1937. ix, 82 pp. $1.00. 

In this excellent little book, Mr. Scully, a vice-president and trust officer 
of Bank of the Manhattan Company, New York, deals basically with the 
question of "whether a trustee is authorized and permitted to buy common 
stocks without being personally liable in case of loss.” The book begins with 
a brief review of the development of trust concepts from the restrictions of 
feudal times to the more liberal views of the present day. The author finds 
that, contrary to popular belief, there is no rule of law holding that common 
stocks are not at any time or under any conditions a suitable investment 
for trust funds or that a trustee who buys them does so at his peril. As the 
best formulation of the rule he quotes from the Restatement of the Law of 



• Reviews 


611 


Trusts by the American Law Institute, Tentative Draft No. 4, "the trustee 
is under a duty ... to make such investments and only such investments 
as a prudent man would make of his own property having primarily in view 
the preservation of the trust estate and the amount and regularity of the 
income to be derived.” 

There follows a discussion of the possible adverse effects of devaluation 
and potential inflation on the purchasing power of income derived from the 
traditional fixed income trust investment instruments and on the real value 
of the corpus itself. He concludes that there is danger in this country of 
material loss to the beneficiaries of trust estates unless the trustees of these 
estates are able to diversify the trust investments so as to include the pur- 
chase of well-selected common stocks. 

Provided common stocks fall within the definition of eligible investments, 
by terms of the will or deed and under the statutes of the state having juris- 
diction of the trust, Mr. Scully believes that trustees may properly include 
among trust investment purchases those common stocks which meet certain 
tests of business judgment offered in the book. 

The book will be useful to trustees generally. Though it is not the answer 
to a trust officer's prayer, it will lend him comfort until the answer comes. 

Carroll D. Simmons 

The University of Texas 

The Theory of Gold Supply, with Special Reference to the Problems of the 

Witwatersrand, by W. J. Busschau. New York: Oxford University Press. 

London: Humphry Milford. 1936. Oxford Studies in Economics. General 

Editors — D. H. Macgregor, G. D. H. Cole, J. Marshak, x, 193 pp. $3.75. 

This volume is an application of economic, actuarial, and accounting 
theory to the gold-mining industry, covering such problems as the valua- 
tion of gold-rnining properties, the determination of income from mining 
operations, the most profitable rate of exploitation of mineral resources, 
the determination of the grade of ore worked, and the taxation of mines. 
Although in general the principles set forth apply to all types of raining, 
the illustrations are drawn chiefly from the South African gold-mining in- 
dustry, and the two chapters on taxation are written entirely in terms of the 
tax laws of South Africa. 

The discussion is highly technical and very compact. In undertaking to 
review it I must confess that I have been content to take samples of the ore 
it contains and block out the content without attempting to exhaust the 
workings. These test borings indicate a high-grade deposit with long pro- 
spective life, a low risk factor, but high labor costs of exploitation. 

A disappointing feature is the failure to discuss adequately the peculiar 
response of South African gold production to the stimulating factors which 
have been in operation since 1930. Between 1929 and 1935 the output of the 
South African mines rose by only about 3 per cent, though the production 
in Canada increased by 70 per cent, that of the United States by 50 per cent, 
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that of Russia by 450 per cent, and that of the world outside of South Africa 
by over 100 per cent. 

The stability of South African production has been the resultant of a large 
increase in tonnage worked and a compensating fall in the average grade 
of the ore, a fall which was not at all foreshadowed by developments prior 
to 1930. One would expect, of course, that falling costs in 1929-1932 and the 
rise in the price of gold at the end of 1932 would cause a decline in the 
average grade. Previously submargina] ores became profitable and the work- 
ing of such ores necessarily diluted the average. But a substantial fall in 
average grade due to this factor alone would require a large increase in the 
total output of gold. Obviously, what has been taking place is not merely 
dilution by adding low-grade ore to the previous output of high-grade ore 
but a concentration of effort in the poorer areas and a conservation of the 
higher-grade ores. Such a shift has been an objective of governmental policy, 
and the tax laws have been shaped to this end, but the volume under review 
fails to make clear whether the tax factor is adequate to account for the 
actual decline in the utilization of high-grade ore. At one point (page 93) 
the author lends his support to the widely accepted but fallacious theory 
that when costs are expected to rise [or the present price of gold to decline?] 
it will pay to work low-grade ores first lest they later become valueless. It 
is true, of course, that a rise in costs may cause deposits now profitable to 
become submarginal. This is an economic reason for expanding the scale of 
operations when costs are low, but it is not an economic reason for post- 
poning the exploitation of high-grade ore; the added costs that will later 
make low-grade ores worthless will correspondingly reduce the value of 
high-grade ores. Anticipated changes in costs may determine the profitable 
scale of operations in the present, but they do not affect the profitable order 
of exploitation. In so far as that is subject to control at all, the controlling 
factor is the saving of interest from maximizing the earlier dividends. 

The analysis of the anticipated rate of return required to induce specula- 
tive investment (pages 9-10) is not sound. Referring to the fact that the 
speculative rate necessary to induce investment in risky enterprises falls 
with the lengthening of the term of investment, the author says: “This is 
due to the fact that the longer the period the greater will be the contribution 
those destined to fail make during their success.” But the table of speculative 
rates under discussion (quoted from D. C. Fraser) does not iavolve the 
assumption that the unsuccessful investments yield a return. It is computed 
on the assumption that the unsuccessful enterprises do not return either 
principal or interest, whereas the successful enterprises yield the speculative 
rate for a specified term of years and then return the capital intact, both the 
dividends and the return of capital being discounted at the safe rate. 

The footnote on page 10 adds to the confusion, since the speculative rate 
is computed without any allowance for the loss of capital in the unsuccessful 
ventures. The formulae given can be justified only on the assumption that 
the unsuccessful ventures return their capital intact at the close of the period 
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of exploitation or, what comes to the same thing, that the successful ven- 
tures yield the speculative rate in perpetuity — an assumption which is, of 
course, inconsistent with the character of the mining industry. 

Charles O. Hardy 

The Brookings Institution 

BankSf Credit^ and Money in Soviet Russia, by Arthur Z. Arnold, with a 

foreword by H. Parker Willis. New York: Morningside Heights, Columbia 

University Press. 1937. xxiii, 559 pp. $4.00. 

Mr. Arnold has written the first really comprehensive account in the 
English language of the Soviet monetary and credit system. It is true that 
that system has been briefly described and analyzed in a number of recent 
publications, and the very readable book by L. E. Hubbard which appeared 
in England last year cast a good deal of light upon the theory of the Soviet 
financial system. Mr. Arnold, hovrever, set himself the rather different and 
much more complicated task of explaining the Soviet money and banking 
system by showing in detail how it developed through trial and error and 
the application and abandonment of various theories. The general treat- 
ment throughout is historical, beginning with three useful chapters on 
Russian banks, credit, and currency as they functioned before the advent 
of Communism. On the basis of official documents, and guided also by 
numerous other studie.s of Soviet monetary and credit problems, the author 
gives a detailed account: (1) of the nationalization and liquidation of the 
prewar banking system; (2) of the inflation of the “sovznak” or paper rouble 
during the period of so-called War Communism in 1918-21; (3) of the 
reasons underlying the creation of the State Bank in 1921 and of a new 
monetary unit, the chervonetz, in 1922; (4) of the difficulties encountered 
during the early years of the N.E.P. (1922-24) in making the new dual 
currency system function satisfactorily; (5) of the agony of the sovznak, its 
replacement (in the ratio of 1 : 50,000,000,000) by a new “gold” rouble, and 
the issuance of Treasury coinage in 1924; (6) of the evolution of the State 
Bank and the organization and growth of other Soviet banks; and (7) of 
subsequent developments in the fields of money, prices, and gold. The book 
is wound up by an excellent summary and an impressive bibliography. 

One of the pertinent facts which Mr. Arnold brings out is the illusory 
nature of the theory held by some that the Communist regime deliberately 
sought to destroy the value of the sovznak. He shows that the abolition of 
money was not an immediate aim of the Soviet authorities, but only an 
ultimate ideal, and he explains how even Bolshevik economists were misled 
by the inflation and its concomitants into believing that money was soon 
to be permanently dispensed with. Considerable space is devoted to the 
unique currency system of 1922-24, in which a rapidly depreciating sovznak 
was circulating alongside a slowly depreciating chervonetz, that is, two paper 
media rather than two metallic media of payment were in circulation on 
what Mr. Arnold calls a “bi-paper standard.” The fact that the chervonetz 
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bank notes did not depreciate as rapidly as the Treasury’s issues of sovznaks 
appears, from this account, to have been due principally to the circumstance 
that the State Bank restricted its issues in order not to exceed the legally pre- 
scribed ratio between its metallic reserve and its notes. Both the chervonetz 
and the sovznak were inconvertible, but the issue of sovznaks had been freed 
from ail restrictions and was, besides, the principal source of budget revenue. 

With respect to the relationship between the chervonetz and the present 
rouble, however, Mr. Arnold gives less information than some of his readers 
may wish to have. The explanation is perhaps that, as he says, the Govern- 
ment’s decree of February 5, 1924, ordering the introduction of the new 
rouble failed to state what the relationship was to be. Apparently no legal 
ratio of exchange between the two currencies has ever been fixed, although 
the State Bank has always effected conversions freely at the rate of 10 
roubles to one chervonetz. 

Soviet methods of planning are explained in this book to the extent that 
an understanding of them is essential to a grasp of the banks’ functions. One 
comes away with a clearer conception of the gulf which separates Soviet 
banking from capitalist banking, owing to the subordination of Soviet banks 
to the whole scheme of planning. As Mr. Arnold summarizes the position 
of the banks in Communist Russia : 

They are not free entities to do as they please. . . . Their plans, like 
those of other enterprises and institutions, must be in line with the general 
policy. If their resources are not adequate to permit such compliance, the 
government will either provide them with additional means or, if that is 
impossible, tone down the projected expansion. Although they are permitted 
and even required to earn profit, this is not at all their leitmotif. It is a 
side issue with them. They have no choice whatsoever in selecting clients. 
If a client’s approved credit or financial plan calls for a given amount of 
bank credit or budgetary financing, the bank in question must grant it, 
even though it may later invoke certain well-denned sanctions against 
him for non-compliance with the provisions governing the repayment or 
the use of such funds. Nor is the Soviet discount rate intended as a regulator 
of the volume of credit and currency, and of the flow of foreign funds to 
and from the country. Its sole purpose is to enable banking institutions to 
be self-supporting and to accumulate reserves. 

From the above and the rest of what Mr. Arnold has to say on this subject, 
one comes to the conclusion that Soviet credit institutions are in reality 
more nearly branches of the Finance Commissariat than they are banks in 
the accepted sense of the word. But the author himself points out that the 
goodness or badness of a banking system depends less on the underlying 
theories or principles of the system than on how well it serves the needs of 
the particular economy for which it is designed. Without passing final judg- 
ment on the efficiency of the Soviet banking system, Mr. Arnold expects 
that, "in the absence of extraordinary happenings,” that system will con- 
tinue in the near future to develop along the present lines. 

On that aspect of the Soviet monetary position which is perhaps of the 
greatest current interest — the size of the gold reserve and the volume of 
gold production — this book throws no new light. The author confesses that 
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the size of the Treasury's gold stock (i.e., apart from the State Bank's hold- 
ings) is unknown. Estimates of annual Russian postwar gold production 
made by other experts are to some extent reproduced and correlated. 

Although Mr. Arnold cannot be accused of bias in respect of the Soviet 
State, some of his passages leave no doubt in the reader’s mind that his 
economics are, on the whole, orthodox. These passages appear to be aimed 
at those who would attempt (or have attempted) monetary experiments 
in the United States rather than at the Soviet scheme of things. For in- 
stance, Mr. Arnold warns that, once a country is off the gold standard and 
its currency unredeemable, the possession of a gold reserve “no matter what 
its size” is an inadequate protection against inflation. He is of the opinion 
that “once inflation gets well under way it cannot be 'controlled' or stopped 
at will,” largely because the preliminary step to such control— balancing the 
budget — cannot be accomplished overnight. At the same time, his criticism 
of certain phases of the Soviet economy and his praise for the comparative 
merits of certain policies adopted both proceed from an objective examina- 
tion of the facts. After explaining the shortcomings of planning in the period 
preceding the Five-Year Plan, he adds sympathetically, “but just the same, 
planning in the Soviet Union is steadily improving . . . and even in its im- 
perfect state it has proved of inestimable value to the economy of the 
country. The present planning apparatus and the planning methods em- 
ployed today are far more scientific, far more complex, than they were 
during the earlier years of their evolution.” In the light of the latest press 
reports of industrial confusion in the Soviet Union, this statement appears 
to err somewhat on the side of generosity. 

Mr. Arnold’s volume contains numerous statistical tables which will be 
found extremely useful not only by the student but for general reference 
purposes. 

0. Ernest Moore 

Federal Reserve Bank of New York 

Land Utilization and Rural Economy in Korea, by Hoon K. Lee. Chicago: 

The University of Chicago Press (The Baker & Taylor Company, New 

York). Issued under the Auspices of the Secretariat of the Institute of 

Pacific Relations. 1936. xii, 302 pp. Appendices, maps. J3.00. 

Considerable interest has developed in recent years in far eastern eco- 
nomic problems, but the emphasis has been very largely upon China, Japan, 
the Philippines, and the Dutch East Indies; and Korea, except as a colony 
of Japan, has been overlooked. Most of the information on Korean econom- 
ics available in a western language has come from the Government-General's 
publications, and there has been almost nothing from Korean sources. 
Hoon K. Lee’s study of land economy in Korea, therefore, comes as a wel- 
come and much needed addition to our knowledge of Korean economics. 
It is a very honest piece of work, presented by a Korean scholar who has 
successfully subordinated political considerations. 
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The study was made in 1931 and 1932 and is based upon the examination 
of official documents and other literature and also upon a field survey which 
was conducted with the aid of 41 field workers using carefully prepared 
schedules. The sample is not large in relation to the total population, but it 
reveals important factors obscured in the statistical reports of the govern- 
ment. It would have still more value if the author had given a fuller account 
of the character of the farm households included and the determining factors 
of selection. For example, the field survey reveals a very much higher yield 
per acre for the major crops than has been yearly reported in the government 
statistics. The author states that the government statistics are based upon 
data reported by village clerks as their superficial judgment of the crop and 
without actual surveys. His field survey shows, in the case of rice, a yield 
68 per cent greater than the government figures. With such a wide discrep- 
ancy in yields, it is important to know exactly the character of the farms 
included and whether, by some unconscious factor, they have been selected 
from the upper levels of efficiency, or if they are truly representative of 
Korean agriculture. 

The statistical presentation, in general, is simple and definite. In measuring 
efficiency of farm labor, however, a fuller account of the character of the 
sample should have been given to aid the reader to evaluate the findings. 
The conclusion, on the basis of the data presented, that “the efficiency of 
women and juveniles is little more than one half that of adult men,” is open 
to question. The maps in general are poorly conceived and do not give the 
instant graphic representation intended. Their fault is in the technique of 
construction, not in the data. 

The first chapter, which presents the basic facts of climate, topography, 
resources, and population, is the poorest of the chapters and could have been 
omitted as most of the data presented are w'ell-known and readily available. 
The historical data on population have not been sufficiently analyzed in the 
presentation for trends of population growth to be established from them. 
Large fiuctuations in the figures suggest possible changes in the method of 
enumeration or other statistical faults. These criticisms, however, are minor 
to the main body of the work. 

The study really begins with a second basic chapter on the characteristics 
of Korean agriculture and then goes on with a consideration of the problems 
of land utilization and ownership and related questions of capital investment 
in the land, rural credit, farm income and expenses, marketing of farm pro- 
duce, and farm labor. Problems of tenancy are well presented and reveal a 
striking similarity to tenancy problems in China and Japan. There is 
also an interesting chapter on the standard of living, showing the decreasing 
per capita consumption of rice and the shift to millet. The last chapter 
deals restrainedly with the bitter problem of Japanese colonization in 
Korea. 

The study is not exhaustive, but it is suggestive, and Professor Ijee has 
done an excellent piece of work. He has opened up the field for Western 
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students and has disclosed many problems, not only of importance in their 
relation to Oriental economy but in the universality of their occurrence. 

John E. Okchard 

Columbia University 

The Economic Position of the Chinese in the Netherlands Indies^ by W. J. 

Cator. Chicago: University of Chicago Press. 1936. Issued under the 

auspices of the Secretariat of the Institute of Pacific Relations by Basil 

Blackwell — Oxford, xi, 264 pp. $3.00. 

The Southeastern corner of Asia, which has long been overshadowed by 
more spectacular events in other parts of the Far East, is emerging from its 
neglected position. With the freedom of the Philippines being much dis- 
cussed of late, and with the noticeable progress of Japan’s southward expan- 
sion, an increasing interest is being taken in this part of the world. The 
German-Japanese agreement against the Communist International, which 
was signed at the end of 1936, was reported to contain a secret clause aiming 
at the division of the Netherlands Indies into spheres of German and 
Japanese interest. Evidently there is no place where friction between West 
and East is more likely to develop than in these vast and rich tropical island 
possessions which are owned by a small western nation, threatened by 
Japan, and, probably, protected by British fortifications at near-by Singa- 
pore. 

With the international scene changing so rapidly, it is of importance for 
any observer to know more of what is going on inside those Dutch islands, 
which are inhabited by 65 million people. An interested public, therefore, 
will gladly receive Mr. Cator’s contribution dealing with the foremost and 
most complex interior problem of the archipelago. There have been large 
Chinese settlements on the islands ever since, under the reign of Kublai 
Khan, a Chinese expedition of 20,000 men was dispatched to Java in the 
13th Century. With the coming of the United East India Company, which 
was the forerunner of Dutch colonial rule, these Chinese merchant com- 
munities enjoyed many advantages from the Company’s permanent friend- 
liness toward them. The Dutch recognized the fact that the Chinese, “as 
merchants, far exceed ours in ability.” The protracted war between the 
Ming and Manchu dynasties that swept the coastal regions of Southern 
China helped to increase emigration from those provinces (chiefly Kwang- 
tung and Fukien) to Java which is one of the most fertile islands of the 
world. Here the thrifty and energetic newcomers succeeded in penetrating 
the commercial life of the archipelago. As agents of the Dutch, especially of 
that “mighty wholesale dealer,” the East India Company, the Chinese had 
achieved, toward the end of the Eighteenth Century, complete economic 
domination of the native population in the field of trade and, in some regions, 
also in the fields of agriculture and industry. 

Today there are one and a half million Chinese inhabitants in the islands, 
who have retained their economic position amounting to a practical monop- 
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oly in the retail trade of the colony. Immigration from China is still going 
on, although to a lesser degree owing to recent restrictions by the Dutch 
authorities. In 1930, 63 per cent of the Chinese population in the Indies had 
been born there. These Chinese, even if admitted to Netherlands Indies 
citizenship, have kept the characteristics of a national minority. Of special 
interest is their connection with the Chinese Government, a point empha- 
sized by Mr. Cator. There is a tendency, on the part of China, to take 
advantage of this group which has retained Chinese nationality according to 
the Chinese law, in order to increase exports from China to the Indies. Funds 
are being collected, by the Chinese Government, for numerous purposes 
including the purchase of war material, and several organizations in the 
Indies aim at strengthening the ties with China. Another aspect which might 
assume international significance is the connection among Chinese trading 
communities in different countries of Southeastern Asia. For example, one 
of the products handled by Chinese wholesale dealers in the Indies is rice, 
which is imported from Siam and Indo-China where intermediate and 
wholesale trade is also dominated by Chinese merchants. 

Lack of capital and the dominant position of Western wholesale traders 
has largely restricted Chinese commercial activities to the field of retail 
trade. Here the Chinese merchant is superior to his native colleague because 
of an "inborn flair for business, and perhaps also on account of his other 
natural aptitudes.” The European merchant, too, cannot hold his own 
against him because of the closer contact between the Chinese and the con- 
suming native communities. In addition, the Chinese have cultivated an 
esprit de groups which has developed closely interlocked communities of 
interest in the fields of commerce, agriculture, mining, and industry. This 
type of organization has proved to be the safest bulwark against interference 
with the Chinese trade monopoly, aimed at by Japanese competitors as well 
as by native co-operatives. The well established position of the Chinese com- 
munity in dominating the profitable intermediate trade of the archipelago 
does not show any sign of breaking up. 

The Dutch authorities have recognized the position of the Chinese com- 
munity as an asset and a source of colonial prosperity. Although the Chinese 
are subject to legal provisions for foreign Asiatics, little grievance has been 
caused by discrimination, especially since no racial criterion has been 
adopted in the immigration policy of the Netherlands Indies. The Chinese, 
on their part, have been law-abiding. Allegations made by Mr. Cator as to 
the "grateful use of European bankruptcy law” made by the Chinese are 
contradicted, a few pages later, by the explanation that a great number of 
Chinese bankruptcies may be regarded as an immediate outcome of the lack 
of available reserve funds. On the whole, however, Mr. Cator succeeds in 
dealing objectively with the questions involved, although a more critical, 
at least a more extensive elaboration of the Dutch administration’s policy 
with regard to these 1,500,000 strangers might be desirable. 

Mr. Cator’s book is a valuable contribution toward understanding of the 
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chf aging scene in the Far East, where the importance of racial contacts as 
a factor of political and economic developments is being increasingly recog- 
nized. The "extremely dynamic character” of this racial group, emphasized 
by this study, is apt to stimulate human interest in Far Eastern problems, 
which cannot be sufficiently understood through a purely scientific way of 
approach. 

Ernest O. Hauser 

Institute of Pacific Relations 
New York City 

Social Work Year Book, 1937, New York: Russell Sage Foundation. Edited 
by Russell H. Kurtz. Part I. An Authoritative Record of Organized 
Activities. Part II. A Directory of 1,020 National and State Agencies in 
Social Work and Related Fields. Fourth Issue. 1937. 709 pp. $4.00. 

This issue of the Year Book, which is published biennially, is the first 
issued under the editorship of Russell H. Kurtz. The earlier volumes pub- 
lished in 1929, 1933, and 1935 were edited by Fred S. Hall, who retired re- 
cently. The present volume follows the same general plan as the 1935 
publication. A number of new articles have been added, some materials have 
been reclassified, and various articles have been revised. Probably the most 
significant new feature is to be found in the eleven articles on the social 
security program of the Federal Government. Significant, too, are the new 
articles in the field of public welfare services. 

Part I entitled, “An Authoritative Record of Organized Activities,” con- 
tains signed articles by 120 authorities on the subjects covered. The value of 
this part, which comprises more than 500 of the 709 pages of the Ye .r Book, 
is enhanced by the classification of the topical articles in eleven groups: 
Planning and Support of Social Work; Child and Family Services; Social 
Security (Federal Program); Public Relief; Handicapped, Racial, and 
Foreign Groups; Delinquency and Crime; Health and Mental H 3 "giene; 
j-fsbor and Industry; Leisure-Time and Group Activities; Social Work under 
Specified Auspices or in Specified Areas; and Personnel. The articles are of 
variable lengths, each usually adequate for the subject considered and with 
a bibliography at the end. Taken as a whole the articles deal with definitions, 
problems, programs, history, trends, finances, and present status of subject 
considered. 

Part II of the Year Book, a directory of 1,020 national and state agencies 
in social work and related fields, describes the nature of 395 national 
agencies, public and private, 573 public state agencies, and 52 state-wide 
private agencies. The description of each agency when complete covers the 
address of the agency, the year of organization, the executive officer, the 
membership, the purpose, the activities, and the periodicals published. In- 
complete information on some of the agencies reduces somewhat the value 
of this material. This directory has been extensively revised since 1935 to 
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make it an up-to-date and useful guide to organizations. The index to the 
volume is an aid to the systematic use of the directory as well as Part I. 

Taken as a whole this Year Book is an improvement over previous vol- 
umes. Students of the social sciences, social workers, librarians, editors, and 
other professional groups will find this volume an indispensable handbook 
for reliable information in the broad and expanding field of social work. 

Verne Wright 

University of Pittsburgh 

Real Property Inventory of Allegheny County, Publication of the Bureau of 

Business Research, University of Pittsburgh. (Statistical Handbooks 

Number 3.) March, 1937. x, 311 pp., 5 maps. $5.00. 

Vital information concerning housing and important indices of the planes 
of living of families in each of the 490 census tracts in Pittsburgh and the 
rest of Allegheny County are shown for February, 1934, on the 253 pages of 
tables, illustrated on the 51 pages of maps, and described in the 10 pages of 
explanatory text. 

Comprehensive information is given for each of 490 small areas in Al- 
legheny County regarding dwellings, including their age, type, chief material 
of construction, condition, use, and, if owner-occupied, value. With respect 
to family units, data are shown on occupancy and vacancy, size as measured 
by number of rooms, heating, lighting, cooking, bathing and toilet facilities, 
the period of occupancy or vacancy, and, if rented or for rent, the asked 
monthly rental. With respect to families occupying dwelling units, data on 
race, number of persons in family, persons per room, and mode of trans- 
portation used by principal income earner to get to work and time required 
are shown. 

These and other data were obtained by men and women employed by the 
Civil Works Administration and supervised by the research staff of the 
Bureau of Business Research of the University of Pittsburgh. In this survey 
the forms prepared by the Bureau of Foreign ai^d Domestic Commerce for 
use in the Real Property Inventories made by the Government in 64 cities 
in the United States were used with no modifications except in the heading. 
The data for the Real Property Inventories taken under Federal supervision 
have been published by the Bureau of Foreign and Domestic Commerce for 
each metropolitan district, for each central city, and for the ai^a outside of 
the central city but within the metropolitan district. For none of the 64 
cities, with the exception of Cleveland, were these totals tabulated and pub- 
lished by the small, geographically constant areas called census tracts as they 
are in this locally supervised survey. 

The totals for Allegheny County show that 82,754 families were without 
tubs or shower baths and 3,569 families had three or more, 136,566 families 
were without central heating facilities, and 3,952 owned homes valued at 
$20,000 or more. The totals are interesting, as are those for each of the 64 
Bureau of Foreign and Domestic Commerce cities, but the numbers in each 
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census tract or other small area are ever so much more interesting, and such 
detailed data are much more vital to all those interested in the Greater 
Pittsburgh area. For example, 97 per cent of the families in one census tract 
in Pittsburgh had no tubs or shower baths, while 100 per cent of the families 
in other census tracts had one or more. One hundred per cent of the families 
in three census tracts were without central heating facilities, while only 
0.2 per cent of those in another were in this condition and 75 per cent of the 
families in this latter census tract lived in single-family dwellings valued 
at S20,000 or more. 

Such detailed data as these are of value to public and private organizations 
concerned with the development of the city and surrounding area, to social 
and health agencies, to realtors, to Bnancial institutions, and to intelligent 
merchandisers. Public officials, welfare workers, and business executives will 
all profit greatly by studying intelligently the basic data presented on the 
pages of this volume. All terms are clearly defined, the tables are easy to 
understand, and the maps not onl}' are attractively presented but each tells 
an interesting story. 

Although some of the data are already obsolete, such as those relating to 
vacant family units, most of the data are still pertinent and will remain sub- 
stantially so for some time. While several tables show percentages instead of 
numbers, one table combines numbers on the left side and percentage bar 
charts on the right, making it possible to grasp easily the relative conditions 
in each census tract. The final tables show nonresidential units by type of 
use. 

Data comparable to these are available in fewer than a half dozen Ameri- 
can cities and for but two greater city areas, namely, the Cleveland Metro- 
politan District and Allegheny County. No attempt was made to interpret 
the data. Had such an attempt been ma<lc, several additional volumes would 
have been necessary. 

Howard Whipple Green 

Real Property Inventory of Metropolitan Cleveland 

Plans for Stimulating Suggestions from Employees^ by F. Beatrice Brower. 

New York: National Industrial Conference Board, Inc. N.I.C.B. Studies 

Number 231. October, 1936. viii, 51 pp. $2.00. 

This is a monograph based on a survey of the experience of 338 companies 
operating suggestion plans. The information w'as apparently gathered solely 
through questionnaires, without any field work. There are some types of 
research in which the questionnaire method has decided limitations, and this 
is certainly one of them. For, although the monograph does contain a useful 
compendium of the structure of suggestion systems as far as requirements 
and procedures are concerned, its vital section on the experience with sug- 
gestion plans lacks insight because it relies entirely upon what companies 
themselves report. 

For example, of vrhat real value is the specious table on page 42 on the 
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causes of the discontinuance of 116 plans, in which the major items as re- 
ported by the companies were 62 cases of “lack of interest,” 39 cases of 
“employee dissatisfaction,” etc. Anyone who has ever studied suggestion 
systems first-hand and in the actual setting knows that they are often so 
poorly handled by the management that blaming the employees is often an 
alibi, a rationalization, or at least a faulty diagnosis. 

One wonders why so important an organization as the National Industrial 
Conference Board will continue to make superficial surveys in territories 
where it should have field studies rather than mere compilations. 

Herman Feldman 

Amos Tuck School, Dartmouth College 

Classification of Business Literature, Prepared by the Library of the Harvard 

University Graduate School of Business Administration, George F. 

Baker Foundation. New York: H. W. Wilson Company. 1937. xv, 257 + 

33 + 58 pp., photolithographed. $5.00. 

The Harvard Classification is a joint effort of the School of Business 
Administration and the Baker Library. It is a direct outgrowth of the rapid 
expansion of the Business School Library, where it has been tested in actual 
use. 

The scheme has a unique approach, being based on four considerations 
which determine the internal and external relationships of business. These 
are: (a) the relation of business to other subjects; (b) the element of time; 
(c) the functional divisions of business activities; and (d) the relation of 
business functions to particular business institutions. This series of relation- 
ships is clearly seen in the main stem of the classification, which contains 
sections lettered A-Y. If we select those main section headings which use 
the word business, we find it in five successive groups. (A) Business: generalia 
and general relations to government; (B) Business and economic theory; 
(F) Business and economic conditions; (G) Business and economic history; 
(H) Business organization and administration. It will also be noted in this 
illustration that sections B, F, and G each provide for a different phase of 
the relationship between business and economics. 

It will thus be seen that the correct classification of material under the 
Harvard Business scheme will demand careful analysis of the subject matter 
of each book or pamphlet, as to its relationships. There is, in the usual sense, 
a departure from the principle of subordination, but there is also an expan- 
siveness which is often lacking in a classification system for a special field. 

The main classification (the skeleton structure of which we have just been 
discussing) has three parts: the subject analysis, for which a letter notation 
is used; the industries list, which is a decimal scheme; and the local or 
geographical list, also on a decimal basis. The section of most interest to us 
is the one lettered D: Methodology of research and control, for it is here that 
we find in detail the outline for the statistical method per se, lettered DB 
to DEY. 
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The main heading is Statistical Methods. The headings next subordinate, 
and commensurate with each other, are Statistical theory. Units of measure- 
ment, Data collection. Statistical tables (methods of construction). Statisti- 
cal operations, Statistical analysis. Use of statistical methods as a tool in 
business and price forecasting, and Graphic representation. Let us select 
two of these groups for more detailed examination: DC: Statistical analysis, 
and DE: Graphic representation. Under DC we find, in turn, five sub- 
divisions: Frequency distribution, Time-series analysis, Index numbers, 
Correlation, and Sampling. Again breaking down the most detailed section. 
Time series analysis, we find that provision is made for Trends, Seasonal 
variation. Cyclical variation, Incidental influences, Fourier and periodogram 
analysis. Method of variate differences, and Theory of smoothing and mov- 
ing averages. Returning to the second of the two divisions of the statistical 
method which we selected as fairly representing the classification, we have 
the six subdivisions of Graphic representation: Scales, Time series, Cor- 
relation diagrams. Frequency charts. Area and map charts, and other 
graphic devices, as bars, blocks, pies, etc. 

The key- terms of the statistical schedules, such as frequency charts, 
sampling, curve fitting, etc., are well brought out in the index to the classifi- 
cation. We do note three omissions: (1) Population growth; (2) Consump- 
tion requirements (that is, these headings in the index give no reference to 
our class number DDBJ, a part of the outline for the statistical method); 
(3) Tables (statistical). No doubt the index was made on the principle of 
guiding one to the subject itself rather than to methods of analyzing that 
subject. 

The fact that the Harvard Business Classification is based on an actual 
book and pamphlet collection (that of the Baker Library) gives point to our 
next consideration. This is to discover, through the classification and its 
index, what treatment has been given to the statistics of particular subjects; 
i.e., under what subjects it was found necessary to make specific provision 
for statistical material. 

We find statistical material provided for (in index or text) under a number 
of subjects which we may call roughly “utilities.” Beginning with public 
utilities as a whole (VDD), we find waterworks (RUC), transportation 
(VJS), motor transportation (VOP), street railways (VSJ), railroads (WAO), 
pipe line transportation (WHD), railroad traffic management (WDMH), 
air transportation (WKN), w'ater transportation (WNO), inland water 
transportation (WQE), port and terminal facilities (WQT), express com- 
panies (WWF), postal service accounting (WXF), communications in- 
dustries (YAH), telegraph and cable (YBH), telephone industry (YCK), 
radio communications (YEW), electric light and power industry (YJL), 
district steam heating (YNF), gas industry (YPJ), and water supply (YRK). 
In each case the heading, or class grouping, is commensurate with headings 
like history, theory, organization, etc. 

Another group, treated in much the same manner, we may term “con- 
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struction industries.” These are construction (RND), bridge construction 
(RQD), shipbuilding (RSD), waterway improvement (RTD), highways 
(VNE). 

In the marketing group, we find marketing in general (SBJ), wholesale 
marketing of institutions (STE. "Not sales. For sales see FS”‘), retail selling 
(SVC. “For statistics of sales see FS”‘); storage warehouses (SUE), foreign 
trade, exports, imports, commodities (TE and TF). 

The types of statistical information to be found in the Federal census 
volumes are provided for under population (EP. “Enumeration. For general 
works see CB”*). The word statistics is not used in the text in each case, but 
the index shows us that vital statistics, and statistics of age, sex, social con- 
dition (domicile, family, occupation, property), race and nationality, 
migration (immigration and emigration), wealth, and income, are meant to 
be placed within the EP group. With this group of the “social” statistics 
should also be mentioned LDNE — statistics of old age in.surance and 
superannuation. 

There remains a list of headings under which business statistics are pro- 
vided for. We find these under the large class F: Business and economic 
conditions, surveys, and forecasts. Again, the word statistics is in most 
cases mentioned in the index only. We have statistical yearbooks and 
Government annuals (FA), individual business enterprises (FC), production 
(FP), sales and consumption of goods (FS). 

Under KBFU, we find statistical reporting of Federal Reserve banks; 
under MF, statistics of land and land economics; under MTJ, real estate 
statistics; under RAE, manufacturing statistics, and under RYFS, the 
statbtics of governmental services. 

In addition to all this specific provision for statistics under subjects, we 
find in a general material-form list, a form subdivision for statistics (.04), 
which may be used wherever needed, at the discretion of the classifier. 

From this examination it would seem that both statistics as a subject, and 
statistical data as a type of material, have been well provided for in the 
Harvard Business Classification, with respect to inclusion of all important 
items. The indices, the cross references and the frequent annotations are all 
features which assist the classifier in placing material correctly, and which 
make more clear the philosophy of relationships on which this scheme is 
based. The plan will also be helpful to some as a guide to business subjects. 
The possible adaptations of the various elements of the Harvard Business 
Classification carry its usefulness outside its particular subject field. 

Beatrice Haoek 

New York Municipal Reference Library 

1 Under: Buainefls and economic conditions, surveys, and forecasts. 

* Under: Sociology (demography). 
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COMPARABILITY VERSUS CHANGE 

By Vergil D. Reed, Aasietani Director 
Bureau of the Census 

E ven the role of recording angel must surely have its drawbacks. 

At any rate, the Census Bureau, as recorder of the nation’s social 
and economic life, finds itself tossed about on an ocean of statistics by 
the fury of two uncompromising and opposing forces — comparability 
and change. 

There are those who hold that ‘^change breeds more mischief from 
its novelty than advantage from its utility.” To them comparability 
must be the paragon of statistical virtues. 

Opposed are those who feel that “In a higher world it is otherwise; 
but here below to live is to change, and to be perfect is to have changed 
often.” To them change is needful even though painful; and incon- 
venience is the price of change whether it be from worse to better or 
better to worse. 

Probably no subject is more discussed when statisticians or users of 
statistics get together than comparability of statistical series from one 
pc^riod to another as contrasted with the pressure for change in clas- 
sifications or the inescapable changes which time dictates in the nature 
of the facts for which grouping is desired. 

What is comparability? The dictionary defines it as “that which 
may be compared; fit to be compared.” Perfect comparability of sta- 
tistical data for any series over a period of time would represent the 
final achievement of a mathematical concept. It is socially fortunate, 
even though statistically regrettable, that perfect comparability in the 
field of population and economic activity over an extended period is 
seldom attainable. Perfect comparability is possible only in a static 
universe. In sharp contrast, change is the most typical of all character- 
istics in our social and economic order. The idea of a perfect vacuum 
wherein data are protected from the invigorating infiuences of changing 
realities is abhorrent to the real scientist whose main objective is to 
measure trends and changes — causes and effects. 

It is the task of the Bureau of the Census to record actual existing 
conditions, not to determine what those conditions should be. This 


625 



626 


Amsbicak Statistical Association- 


bureau has had a long, extensive, and intensive experience with the 
conflict between comparability and change. The decennial population 
censuses date from 1790. Manufacturing data have been collected since 
1810. Censuses of Agriculture have been taken since 1840. The first 
census of distribution was taken for 1929. Current statistics have been 
gathered for many years. The two opposing forces are common to all 
of these fields, yet the resulting problems vary widely as to nature, 
urgency, and degree in each of them. 

In the censuses and inquiries carried over a long period of years, the 
necessary changes made at each succeeding one are usually much less 
fundamental in extent and effect on comparability than in the case of 
the newer series. In this respect, our problem resembles that faced by 
the automotive industry. At first, design changes were radical, funda- 
mental, and largely based on trial and error due to lack of a background 
of experience. Through the years these changes became less and less 
radical, more and more superficial, and were based upon sound experi- 
ence and research. 

In the case of those census series started more recently, such as the 
censuses of distribution and monthly data on industry and business, 
it is true that we had the results of general experience in census taking 
as a basis for their planning and execution. In spite of that fact, how- 
ever, many new problems had to be faced. Pioneering was particularly 
necessary in classifications and proper grouping. The reactions of re- 
spondents differed from those found in other fields. The demands and 
needs of the respondent himself expressed through well organized 
groups had to be, and should be, met in so far as practicable. A different 
type of enumerator and a different type of field organization were 
necessary. Different office techniques had to be devised. 

All the factors cited, and many others, had to be faced as realities 
and not as theories. They have necessitated radical and fundamental 
changes in the second and third of our distribution censuses which have 
played considerable havoc with comparability. This, in my opinion, is 
a normal healthy condition necessary in the early stages, of any new 
series. The necessity for radical changes will decrease with succeeding 
censuses and, consequently, an increasing degree of comparability will 
be attained without unjustifiable and misleading "forcing” of the data. 

Each census may be thought of as a photograph which depicts our 
industrial, economic, and social status at a given time. A succession of 
still pictures, if taken at sufficiently short intervals, constitutes a 
motion picture and shows dynamic actualities rather than an album of 
static photographs. Keeping this motion picture true to life is a major 
objective of Census officials. 
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The number of factors affecting comparability in data of a census 
type with national coverage in a wide variety of universes is sur- 
prisingly large. Some of these are subject to increasing control. Others 
can never be consistently and accurately controlled either from time 
to time or from place to place. 

New social and economic conditions are constantly arising to dog 
the steps of those who, although they appreciate the need of as high a 
degree of comparability as possible, must record and classify these 
volatile actualities without bias and without “forcing” the facts into 
classifications that are outmoded or non-existent simply to attain an 
unreal and misleading comparability. Statistical comparability must 
be based on classifications fit to compare. 

The rise of new industries and new products makes new classifica- 
tions necessary and old ones useless. The automobile, airplane, radio, 
Diesel engine, plastics, air conditioning equipment, and rayon wrought 
many such changes. One type of distributor rises while another either 
disappears or becomes insignificant. Mattress walkers came and cord- 
wainers went. Accounting practices vary from one period to another, 
from one place to another, and from one trade or industry to another. 
Such variations have an important bearing on the collection of business 
and industrial data and changes in them must be met. 

Labor laws, social security laws, income tax laws, and the needs of 
new agencies, both private and governmental, force changes both as 
to the facts to be collected and the classifications into which they must 
be fitted. Large retail organizations expand their operations into new 
fields. New stores and entire chains are acquired. They acquire fac- 
tories and enter the field of wholesaling. The same organization ac- 
quires grocery stores, meat markets, combination stores, and bakeries. 
Former chains become voluntary cooperative groups of “independent” 
stores. Chicken “factories” compete with the poultry farmer and are 
moving into cities — even to hotel roofs where the present scope of 
censuses of agriculture cannot include them. Part-time farming by the 
former city dweller has become a great factor. Trailers complicate our 
population census problems. The depression has caused many funda- 
mental shifts and changes which will not even be known until dis- 
covered and measured in the 1940 census. 

Field operations and technique must vary to meet specific condi- 
tions. In spite of desire on the part of Census officials, different dates 
within the calendar year may be designated from time to time for the 
taking of any given census. Better qualified enumerators are available 
in a depression period than in a period of prosperity. The period of 
training for supervisors and enumerators may vary from one census to 
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another. "Split-establishments” (integrated organizations operating in 
several fields) are hard to break down on a strictly comparable basis 
at each census. 

Variations in office methods and personnel are bound to affect the 
comparability of census statistics in spite of written editing and coding 
instructions, manuals of procedure and class instruction. The trouble 
begins even with the determination of the exact scope of the census or 
inquiry. .Shall this border-line item be included or excluded? Shall 
manufacturers producing less than $5,000 volume per year be enu- 
merated? Shall subscription agencies for magazines be included with 
retailers? Should those having no fixed or recognized place of business 
be enumerated? Why not exclude any so-called wholesaler who does 
less than $1,000 annual volume? Where do small bakeries belong — 
retail or manufacturing? 

Definitions must necessarily vary and in spite of every safeguard 
they will, at least in some cases, be wrongly interpreted or misunder- 
stood. If these definitions are vague, leave room for misunderstanding, 
or are open to multiple interpretations, the coders and officials to whom 
border-line cases are referred will find difficulty in determining what 
items should be included in and what excluded from a given classifica- 
tion. This difficulty results in shifts of a given establishment or in- 
dividual from one class to another in different censuses. Hence, the 
definitions must at the same time be as accurate as possible and must 
not vary to any considerable degree from one period to another. Dif- 
ferences in the amount of detail given on the schedule at each census 
may also tend to cause similar shifts. Both definitions and classifica- 
tions adequate today may be entirely inadequate ten years from today. 

From the foregoing statements it is evident that the possible factors 
affecting comparability include variations in; (1) The social and eco- 
nomic structure itself; (2) quality of reporting; (3) editing; (4) coding; 
(5) tabulating; (6) analyzing; (7) definition of terms and classes; (8) the 
census date; (9) scope of census; and (10) units of measurement. The 
presence of these and similar conditions make comparison^ over long 
periods extremely difficult, and at times dangerously misleading unless 
interpretation includes a knowledge of these limitations and their 
effects. 

Specific examples drawn from various census divisions will aid 
greatly in acquainting the reader with the exact nature and extent of 
the problem of reconciling comparability and change. 

The Census of Business, one of the new censuses previously men- 
tioned, has been taken only three times. It is frankly admitted that the 
major emphasis has been placed upon getting the most complete cover- 
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age possible at each census with the available funds, time, and person- 
nel. Comparability between censuses has suffered somewhat because 
of this emphasis. It is believed that the 1935 Census is complete enough 
in scope and coverage to be used as a base for future censuses. It is 
thought that most of the necessary changes in classification can be 
made without destroying comparability and with the extent of such 
changes known and pointed out clearly in future reports. A com- 
plete card index of retail establishments providing for the entry and 
comparison of major items for five censuses will permit ready checking 
of identical concerns and assist greatly in preventing unwarranted 
shifts from one classification to another, except in the case of new con- 
cerns established since 1935. 

There was little precedent to guide in the collecting and presenting 
of business data in 1929, except the 120 years of experience gained in 
the Census of Manufactures. This experience failed to solve the prob- 
lems of classification, however. This problem in classification may be 
appreciated from the fact that there were 343 minor and 24 major 
classifications for wholesale trade in 1929, 166 minor and 25 major in 
1933, and 142 minor and 29 major in 1935. The large number of classifi- 
cations and the shifts therein from census to census indicate the extent 
of change considered necessary. The same condition existed in retail 
trade. 

These changes in classifications indicate that the Census of Business 
is going through a period of growth and development. The changes 
resulted from experience gained in previous censuses, from suggestions 
of business groups and statisticians, or from the exigencies of time and 
funds. Whatever their cause, they were made after carefully weighing 
their implications. 

In addition to these conscious changes in plans, classification shifts 
have arisen from a number of other sources. Establishments were 
classified primarily on the basis of the information contained in the 
report submitted for a particular year, with no account being taken of 
the classification of that establishment in preceding years. The ex- 
pansion of the census in 1933 to cover service establishments made it 
possible to drawr more definitely the line of demarcation between retail 
stores and service establishments than in 1929. The increase in scope 
of the 1935 Census to include many other phases of our economic life 
also made for changes and refinements in classification. 

In 1933 businesses w^ere classified as service establishments only if 
their receipts from service exceeded two-thirds of their total receipts. 
It was felt that unless the determining percentage for receipts from 
merchandise sales was set at a low level during the depression, there 
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was danger of confusing what were essentially retail stores with service 
establishments. Because of the conditions obtaining in 1933, merchan- 
dise sales dwindled to such an extent that revenue from service, ordi- 
narily a subordinate function of the retail business, assumed unusual 
importance. In 1935 the retail-service border line was established at 
the 51 per cent mark. 

Other shifts between classifications were also due to the fluctuations 
of the business cycle. In trying to determine, for example, whether a 
store was doing a wholesale or retail, service or retail, construction or 
retail, manufacturing or retail business, the line of separation was 
drawn on a 51 per cent basis for all three censuses; that is, if 51 per cent 
of an establishment's business was at retail, it would be classified in 
retail. Thus, establishments classified as wholesale in 1929 might have 
become retail stores in 1933 and 1935. 

Shifts also occur within the retail census itself, as well as from retail 
to service or wholesale. This was particularly true of stores handling 
a combination of such things as furniture and hardware, groceries and 
feed, clothing and general merchandise, or coal and buidling materials. 
A change in the relative importance of one of the lines sold might be 
great enough even under “the 51 per cent rule” to change the classifica- 
tion in which the store belonged. 

The 51 per cent test was not used in classifying drug stores because 
few so-called drug stores do most of their business in drugs. Many of 
them do not even have a pharmacist and prescription counter. If the 
proprietor or corporation returned the schedule as a drug store, it was 
so classified. 

In the Census of Manufactures the “capital” inquiry appeared in the 
schedules from about 1849 to 1919 inclusive. This inquiry was crude, 
to say the least, yet it was retained under constant pressure from those 
who valued comparability. 

At the Census of 1921, in order to reduce the cost of the work and 
facilitate the compilation of the statistics, those concerns showing 
value of products manufactured of less than $5,000 per year were 
excluded. This meant that the lower limit was raised from $500 to 
$5,000. What did this change mean in terms of comparability? The 
total number of establishments covered by the Census for 1921 was 
250,266, of which 53,999 reported products at less than $5,000. These 
53,999 establishments, although representing 21.6 per cent of the total 
number, contributed only six-tenths of 1 per cent of the total wage 
earners and three-tenths of 1 per cent of the total value of products. 

Changes arc constantly taking place within the industrial classifica- 
tions of the Census of Manufactures. Comparability may be disturbed 
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in some of the sub-classifications, but the main industrial group of 
which they are a part as a rule is not disrupted. 

One of the most recent examples of classification change occurred in 
the Textile Products Group. At the recommendation of textile manu- 
facturers, prior to taking the 1935 Census, those dyeing and finishing 
departments operated by cotton mills at the same location as the mills 
were included in a new classification called “Dyeing and Finishing, 
Cotton, Rayon and Silk.” In former censuses, these departments of 
the cotton mills were treated as integral parts of the mill and, therefore, 
were included in the classifications “Cotton Goods” and “Cotton 
Small wares.” As a result of these changes the individual industries are 
not strictly comparable with former classifications, but the compara- 
bility of the textile group as a whole is not affected. The textile trade, 
however, feels that the ^improvement^ in classification far outweighs 
the loss due to the lack of comparability. 

In the Census of Population, occupational classifications are an 
excellent example for our attention. To keep these classifications 
realistic, it has been necessary to make many changes in them to con- 
form to the rapid and extensive occupational changes which even the 
last few decades have brought about. Under such conditions the 
Census classification of occupations cannot assume the unchanging 
character of a map grid or fixed framework. 

Most population reports are made by the housewife. The occupa- 
tional designations or descriptions given are neither scientifically 
accurate nor technically exact. They are given in popular terms com- 
mon to the community of the respondent. In converting the returns 
into statistics the classifications bear the unmistakable mark of this 
popular terminology which changes with the times. Even the occupa- 
tional indexes used for coding purposes must be made up largely from 
terms reported at preceding censuses. The occupational terminology 
of the people cannot be standardized any more than language and 
industry can be standardized. Occupations disappear or their names or 
meaning change. Old terms become obsolete. New terms must be 
added. 

In spite of all these difficulties, there is real need for greater com- 
parability between occupational statistics both as to time and as to 
those collected and compiled by different agencies. Any improvement 
in terminology would be a real contribution. 

Vital statistics must be predominantly current in nature rather than 
of the census type as that term is generally understood. On the other 
hand, such statistics assume an international importance not common 
to most other statistical compilations. These data are collected largely 
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through local medical officers, vital statisticians, and registrars. All 
these differences justify the citation of vital statistics as a field in which 
even international comparability is highly desirable but comparability 
by counties and states has not yet been attained due to the many 
difficulties faced. 

It is commonly assumed that the problem of securing comparable 
mortality statistics will be solved if satisfactory readjustments can be 
made in the International List of Causes of Death. It is true that ad- 
justments are essential in order to modernize the List to bring it into 
alignment with advances in medicine. However, other factors are in- 
volved in the production of statistical comparability of tabulations 
based upon the rubrics of the List. Among these factors are such items 
as: (1) The necessity of keeping comparability over time periods during 
which the List is being changed; (2) adjustment to the constant growth 
and change in terminology essential to changes in medical practice; 
(3) corrections for inaccuracies in the original notations on cause of 
death as written by the physician; and (4) the need for a consistent 
methodology in the selection of the primary cause of death to be 
tabulated when several causes are noted on the certificate. 

In the collection of fatal traffic accident statistics, two distinctly 
different viewpoints give rise to discrepancies. From the standpoint of 
traffic control, the primary necessity is to arrive at an understanding 
of the causes of such accidents, while for statistical comparisons, the 
primary problem is to obtain comparability between the statistics 
gathered from different areas. To be sure, there is considerable overlap 
in these two viewpoints. A traffic department not only wishes to arrive 
at the cause of the traffic accident, but is interested in comparing the 
real gains or losses made in its particular city with those of others, and 
the statistician, whose primary interest is in comparability, is also 
concerned with cause of accident. 

Looking forward to geographical comparability and coordination, as 
well as purely statistical comparability, the Committee on Accident 
Statistics, of the American Public Health Association, recently made 
the following suggestions: 

(1) That the Bureau of the Census canvass the States and ascertain their 
activities relative to collecting, tabulating, and publishing accident data. 

(2) That the Bureau of the Census study existing supplementary accident 
reporting forms with the object of preparing a standard form. 

(3) That a study of accidents by the Bureau of the Census, in addition to 
the collection and analysis of such supplementary schedules, be conducted as 
a series of sample inquiries over limited periods of time in cooperation with 
the several States; that such inquiries involve the use of field workers, State 
or Federal, and be conducted in a manner similar to epidemiological surveys. 
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(4) That the procedure on accident analysis by Registrars and the definition 
of accident terminology be surveyed under the direction of the Bureau of the 
Census and incorporated as a part of the Instruction Manual of the Director 
of Vital Statistics. 

The agricultural statistics “size of farms” furnish an outstanding 
example of change versus comparability. Originally the farm size 
classes were based upon judgment and convenient numerical separa- 
tion, without much consideration to the general land survey system in 
use in the United States, i.e., sections, quarter-sections, etc. As this 
land layout really results in the “size of farms” clustering around 20, 
40, 60, 80, 120, 160, etc., the significance of the size of operations was 
very seriously affected by the use of the former size groups. To over- 
come this, a new group was devised upon the basis of the United States 
land system unit, but in such manner that the old figures could be tied 
in and compared. In the 1935 Census of Agriculture both new and old 
groups were shown. 

The Farm Census furnishes another example involving population. 
Large numbers of farm operators, listed in the agricultural census as 
farmers, have other occupations ranging from laborers to bankers. 
Under the present method we have one series of figures for farmers 
from the agricultural census, but another from the population figures 
classifying those gainfully employed. Formerly this number was not 
sufficient to cause much difficulty, but owing to changing conditions 
and the need for more exact definition in the classifications necessitated 
by new laws, this discrepancy must be accounted for. To overcome the 
difficulty it is proposed in the new farm census schedule to carry a 
question on “other occupations” and arrange it so that this can be 
separated from the “farmer figures,” thus harmonizing the two series. 
Further, to advance the separation and define the border-line material, 
a 200 page statistical study of part-time farming has just been pre- 
pared, as part-time farmers constitute a large portion of the “tw'o 
occupations” group. 

Of the many similar examples illustrating changing conditions which 
upset comparability, found in agricultural statistics, arc types of 
farms, changes in price level affecting the lower range of farms under 
three acres with the valuation of products’ limitation, the change of 
green manure crops to a cash crop basis illustrated by the soy bean, 
changes in dates affecting all livestock classes, changes in farming 
practice affecting crop acreage such as from inter-planted crops to 
solid acreage, succession crops, and land in orchards planted to cash 
crops. 

The question is often asked of Census officials, “How do you decide 
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on the changes to be made?” With but few exceptions they are made 
after thorough and careful consideration by several qualified in- 
dividuals in conference. Only those changes which are of small con- 
sequence are made on the decision of a single individual. We have no 
question as to the necessity of maintaining comparability and no 
changes affecting it are lightly made. 

A Census Advisory Committee, made up of six outstanding members 
of the American Statistical Association, meets regularly with our staff 
and we are guided much, both as to policy and practice, by its counsel. 
Most of the various divisions of the Census Bureau have their own 
standing committees drawn from the leaders of the particular field 
covered. These committees serve without pay but the quality of their 
work and the amount of time contributed are most helpful and most 
generous. Through these committees we not only seek technical advice 
but better and closer contact with groups which represent the respond- 
ents and users of the data after compilation. 

The Central Statistical Board is consulted with reference to all 
schedules and inquiries and it is a major function of that organization 
to promote comparability of statistical series as well as to coordinate 
the government agencies. 

Conferences with representatives of interested groups, both private 
and governmental, precede ail censuses and all current inquiries. For 
instance, in planning the Census of Business, 1935, over a hundred 
business leaders came to our Philadelphia headquarters for announced 
conferences. Many others were consulted individually as the need 
arose. These conferences contributed much toward proper schedules; 
toward securing the maximum of useful data with the minimum of in- 
convenience to respondents; and toward proper classification of the 
data to assure maximum usefulness. 

As to the methods of minimizing changes and maximizing compara- 
bility, a number of suggestions are listed below, with the idea of stimu- 
lating further thought. They are by no means presumed even to ap- 
proximate a final solution to the problem. A few of these suggested 
methods of approach are: 

(1) Test the wording of schedules, the instructions to enumera- 
tors, and the ofiice methods used in handling new classifications 
before adopting them, so that a bridge from the old to the new can 
be constructed. 

(2) Have card records, schedules, and tabulations worked out in 
such a way that regrouping can be made according to both the old 
and the new classifications. 
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(3) Do not abandon the old series until the new one is devised, 
tested, and of sufficient value to take the place of the old series. This 
is particularly important in current series. 

(4) Avoid, as far as possible, classifications based upon judgment 
alone, particularly judgment of the enumerators. 

(6) Avoid use of supervisors who are inclined to use their own 
judgment instead of instructions. 

(6) Avoid, as far as possible, classifications based upon a fixed 
point, for example a fixed percentage, when the nature of the series 
is such that it shifts back and forth. 

(7) Arrange to have twilight zone material tabulated separately, 
so that it can be shifted from one classification to another if desired. 

(8) Wherever possible, avoid changes in the date to which the 
statistics apply. If date changes are necessary, provide some means 
of measuring the significance of those changes. 

(9) Check related series, as far as possible, and tie the work of one 
field in with that of another where necessary to give a complete 
picture. 

(10) Assay the value of questionable series by leaving them out 
of the publication, and informing the public that they may be had 
by writing for them. 

(11) Periodic enumerations, like photographs, are a cross section 
of time. A number of these enumerations placed together form a 
moving picture. In order to get the flow of the series to correspond 
with actual conditions, it may be necessary to apply the technique 
of the animated cartoonist or continuity man; that is, smooth the 
curve. 

(12) Series which are expected to be used over a long period of 
time should be revised periodically. The International List of Causes 
of Death, for example, is revised every ten years. 

In attempting to solve the problems of comparability versus change, 
or any other census problems, we invite your constructive criticism 
and welcome your assistance. Well conceived independent studies, 
aimed toward minimizing changes destructive to census comparability 
or maximizing comparability without stifling improvement, would be 
a welcome contribution to our national statistics. We feel that these 
problems are yours as well as ours. 



THE WHOLE DUTY OF THE STATISTICAL 
FORECASTER 

By Robbrt W. Burgebb 
Weatem Electric Co., Inc. 

P ROFESSOR Pearl’s article in the December 1936 Journal regard- 
ing the work and personality of Karl Pearson calls attention once 
more to the important and fundamental contributions to statistical 
methodology made by that great scientist. The very excellence of this 
presentation, however, combined with the prominence in statistical 
literature of the mathematical methods originated and developed by 
Pearson, R. A. Fislier, and others, may throw somewhat out of focus 
the general picture of statistical analysis in all its phases as it is and 
should be used by economists, educators, business statisticians, and 
others. Unless supplemented by presentation of other points of view, 
such emphasis on mathematical methods of a particular type may even 
tend to divert effort from the channels which it is most advantageous 
to develop at the present stage of statistical growth in this country. 
Moreover, when these mathematical methods are carried over from the 
field of biology, where controlled experiment is usually practicable, 
into the field of social sciences, especially economics and business ad- 
ministration, there may not always be full appreciation of all the modi- 
fications of method and the supplementary methods which arc neces- 
sary to secure helpful results. 

In the following paragraphs, therefore, an attempt has been made 
to discuss in a broad way the functions of the less fully advertised 
phases of statistical work, with special reference to the point of view 
of statistical forecasting. It is urged that painstaking and intelligent 
handling of all these phases, even though some of it may be scorned as 
“low brow” by those who rejoice in elaborate machinery, is essential 
to reliable statistical conclusions. It is realized that some of this dis- 
cussion may reflect unduly the particular experience and* observations 
of the writer, even though the attempt has been made to test all state- 
ments by application to problems arising in a number of fields and 
under various conditions. Even though amendment and supplement 
may be necessary, however, it still seems worth while to present a 
point of view regarding the whole duty of the statistical forecaster. 

The fundamental gospel of statistics is to push back the domain of 
ignorance, prejudice, rule-of-thumb, arbitrary or premature deciedons, 
tradition, and dogmatism and to increase the domdin in which de- 
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cisions are made and principles are formulated on the basis of analyzed 
quantitative facts. Ideally, we may hope to let in the full light of day 
to illuminate what has been dark, but practical limitations often com- 
pel progress by inches, and by substituting for some completely un- 
known element, something that is still only partly known. From the 
point of view of the business statistician, progress is being made as 
long as the final state is less dark than the first. 

In order to make progress in this sense, it is necessary to do many 
things in addition to developing the principles of mathematical sta- 
tistics and statistical probability. It is recognized that many of these 
things were, in fact, done and are still being done by statisticians dis- 
tinguished for their mathematical contributions, but they have not 
always been emphasized in accounts of their achievements. In compact 
phraseology, some of the things that the statistician must do, in these 
other phases of his work, arc: Grub — Grind — Graph — and Guess. 

GRUB 

The good statistician, or if he is lucky, his good assistants, must 
go beneath the surface of published statistics, of proposed classifica- 
tions and even of proposed problems stated to him by specialists in 
other fields, and find whether everything really is as it seems. Investi- 
gation often shows that the same definition of terms has not been used 
consistently throughout and off-line cases must be adjusted before the 
results can be used with confidence. Again, terms may have been used 
in a specialized sense clear to the first user or compiler but not carrying 
the same meaning to the prospective user in other fields. For instance, 
for some basic commodities, the accepted series for quantities delivered 
to fabricators are labeled ‘‘consumption” series even though they fail 
to reflect quantities actually entering the fabricating process because 
of variation in stocks kept on hand. 

Again, it may develop after a little discussion when a problem is 
put up to the statistician, that the real difficulty is not what it is stated 
to be. For instance, the statistician may be asked to explain the con- 
struction of the cost of living index number and to work out the 
changes in the different components in a certain period, when what is 
really needed is information which will help a wage-earner to adapt his 
living standards to his income. The business statistician needs a general 
familiarity with the work of his colleagues and a willingness to go into 
their problems far enough to find where statistical methods will really 
help. 

A good example of grubbing is the study summarized by Mr. George 
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A. Eddy in the May 1937 issue of the Review of Economic Statistics 
under the title “Security Issues and Real Investment in 1929.” By a 
reexamination of each security issue, Mr. Eddy shows that the gen- 
erally accepted figure for new security issues in 1929 was in fact about 
four times what it should be. Many other examples of grubbing could 
be cited by government statisticians, whose work calls for much 
straightening out of actual or potential difficulties of this general type. 

It may be noted that the results of grubbing are often negative in 
that they show that published material does not mean quite what the 
uninformed think it means and therefore is not conclusive when used 
to support certain broad conclusions. The justification for grubbing is 
that it is better to know about such limitations on the data than to 
act with unjustified confidence on the basis of a faulty interpretation. 

It is not intended to imply that the grubbing statistician does or 
should ignore the fiowers that should ultimately spring from the roots 
near which he is boring. On the contrary, there are so many possible 
ways of refining crude data that he must have an eye on results in or- 
der to concentrate on those refinements which promise to be significant. 

GRIND 

Even after the fundamental data have been examined at the roots 
by the grubbing process, and basic mathematical niethods have been 
determined, sound statistical work requires a great deal of “turning 
the crank,” that is to say, carrying through of indicated computations. 
In the field of construction of desirable tables to facilitate statistical 
computations, the work of the school of Karl Pearson has been out- 
standing. Another group really embraced within the statistical field 
which has not hesitated at elaborate computations is that made up of 
the actuaries and their allies. Here and there through the statistical 
field, to be sure, there have been formulas developed with the sole 
object of by-passing required computations, even at a significant loss 
in accuracy, such as Sheppard’s corrections and certain approximate 
methods in correlation. On the whole, however, statisticians of all 
tsrpes have been willing to grind and have done so as far as resources 
permitted. Sometimes the people who hold the purse strings, however, 
have not seen the necessity for the associated expense and have pro- 
fessed themselves satisfied with the fairly reliable estimates which a 
trained statistician experienced in a particular field can produce. For 
sound statistical work, the luxury of the off-hand estimate can be 
afforded only when it springs from a background of analysis of similar 
problems. 



•The Whole Duty op the Statistical Forecaster 


639 


GRAPH 

By this word it is intended to cover the whole process of bringing 
statistical results to a head and interpreting their meaning. Graphing 
in this broad sense requires an appreciation of the point of view of the 
people who have to use the statistics, such as business executives, 
Government and educational administrators and the investor. Busi- 
ness executives, for instance, have to make decisions and accept 
responsibilities regarding problems concerning which they cannot 
possibly be masters of all the legal, political, statistical, technical 
psychological, and scientific questions involved. The duty of the statis- 
tician in a business organization or in the social organization is to 
bring out clearly the main conclusions of his statistical analysis, 
together with the limitations of the data and his view of the applica- 
tion of the conclusions to the major problem. To the extent that this 
is done efficiently, final decision of the responsible executive is facili- 
tated. It is often true that graphical representation is of great assist- 
ance in bringing out main conclusions, in a form that can be easily 
remembered and coordinated with non-statistical factors. Such graph- 
ing or other explaining will often seem like a waste of time and effort 
when viewed in detail, but since it is a key function in making statistics 
a guide to action, it is really of major importance. 

GUESS 

Even after the statistical forecaster has faithfully grubbed, ground 
and graphed to the best of his ability, resources and available time 
and energy, there will remain many aspects of almost any problem 
which have not been completely and scientifically analyzed. In par- 
ticular, if the problem involves future contingencies, there will always 
be elements that are in the lap of the gods. It is therefore an essential 
phase of the work of the statistical forecaster to "guess,” that is to 
say, to supplement the facts of record and his analysis thereof by the 
best possible conjectures regarding other factors. It is not intended to 
suggest that the statistician should ever make a completely arbitrary 
selection among the possible answers to doubtful questions, but that 
it may be necessary and desirable to select on the basis of very inade- 
quate information rather than to omit a factor altogether. 

In view of the strong hold, especially on the academic mind, of the 
desire for perfect proofs, it may be well to elaborate a little on this 
thesis. It has been said that you can solve a problem by computation 
or you can guess the solution, but you should never mix the two proc- 
esses. The present thesis is that in almost any important problem in- 
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volving forecasting, the actual process of thought used in helpful solu- 
tions necessarily includes both computing and guessing (or if you 
prefer, judgment and consideration of intangible factors). To bring 
out the point, let us briefly consider the processes of thought involved 
in two important problems: 

1. Purchase of Stocks 

The statistician who is selecting a stock for investment or specu- 
lative purposes utilizes, of course, all the published information 
regarding the earnings, assets, sales, and other factual records re- 
garding the company concerned. He finds, how'ever, much less in 
print about the public attitude toward the commodity or service 
which the company provides and about developments which may 
lead to a change in that attitude. And he will find almost nothing 
at all, except perhaps unsubstantiated generalities, about the ef- 
ficiency and integrity of the management, the morale of the organi- 
zation and the methods it is emplopng to assure a continuous stream 
of capable leaders in future years. It may well be, therefore, that 
an accidentally dropped remark revealing something about the 
character of the management may be a more important element in 
his final judgment than the entire registration statement. 

S. Forecasting General Business Conditions 

Any reasonable attempt to forecast business conditions a year or 
two ahead must pay some attention to probable political changes. 
If the consideration of this factor is based merely on published in- 
formation and personal contacts appraised with an unprejudiced 
eye, the forecast will tend to be more accurate than if this factor 
were ignored. The forecast will be still sounder scientifically, of 
course, if a survey of public attitude is made and analyzed by the 
use of sound sampling procedures. The point is that the political 
factor should be considered by the methods which are most ap- 
propriate for the consideration of that factor, even though they are 
not as accurate or as satisfactory as the methods whicli can be used 
in connection with the analysis of the recent trends of production, 
prices, purchasing power, etc. 

In general, when the statistician surve3rs any problem, he is likely 
to find that some aspects can be covered very adequately from the 
statistical point of view, others can be taken care of sketchily, while 
others can hardly be touched. From the point of view of the practical 
statistical forecaster, any further effort which can be made should be 
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concentrated on the points where additional light would have the 
greatest effect on one’s balanced judgment as to the proper action to 
be taken. 

The general point of view as to the importance of guessing, judg- 
ment or weighing of intangible factors, may be enforced by considera- 
tion of the elements of any statistical problem which actually require 
this procedure. 

1. Determination of Units 

In the first place, the very determination of the units of measure- 
ment and the application of these units under varying circumstances 
often require considerable exercise of judgment. For example, when 
is a person to be counted as unemployed; how shall causes of death 
be classified; when shall a baseball player be credited with a hit, or 
when shall the opposing fielder be debited with an error? 

2. Interpretation of Exiting Series 

Many standard derived series do not have exactly the meaning 
which the uninitiated think and it becomes a matter of statistical 
judgment whether the series can properly be used in the given prob- 
lem. For instance, the Bureau of Labor Statistics Index of Whole- 
sale Commodity Prices does not, in fact, cover highly fabricated 
commodities as .satisfactorily as others, although it does attempt to 
include them to some extent and thereby differs from certain other 
wholesale commodity price indexes. It is obvious that this index 
does not constitute a guide as to the proper trend of prices of a 
highly fabricated piece of machinery nor is it comparable with the 
price trend for a basic agricultural product or mineral. The applica- 
bility in any particular problem must be decided on the basis of all 
the circumstances, some of which may not be completely measured. 
As another example, the Index of Manufacturing Production pre- 
pared by the Federal Reserve Board is necessarily built up by the 
use of those series expressed in physical units which are available 
over a considerable number of years. To the extent that manufactur- 
ing production is not fully represented by such series, the index is 
unsatisfactory for comparisons, especially those involving a long 
term. 

S. Likelihood of Change 

The psychological attitude or physical conditions back of most 
statistical ratios or other measures are changing from year to year 
or even from day to day. For instance, consider the background of 
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such typical statistical measures as average age at retirement, birth 
rate, production per acre, correlation of price and supply, annual 
demand for shoes per capita, and the like. In terms of the theory of 
probability, these statistical measures are based on drawings from an 
urn which contains white and black balls in proportions which vary 
irregularly from time to time. It is the function of a statistician to 
apply these measures in future forecasts only after the broadest and 
most accurate practicable consideration of all the indications that 
may be available of how the composition of the urn has been 
changed. 

4. Inadequacies of Record 

Because of the pocket-book interest, political attitudes or per- 
sonal reticence of those concerned, the printed record often cannot 
cover all the factors of a given problem. Other factors must be in- 
ferred from hints, inside information, or even hunches. 

The argument in favor of considering intangibles before reaching a 
final recommendation based on statistical analysis does not justify 
relaxing one’s attitude of caution and freedom from bias. The fact that 
an executive says that in the future, company policy will be so and so, 
should be considered in connection with the past record to see how far 
similar declarations of general policy have been reflected in actual 
results. The personal preference that we have for an upturn in the 
business cycle is an intangible that has no place in statistical forecast- 
ing, but is only too likely to creep in indirectly in the way facts are 
selected or statistics rounded off. It would, admittedly, avoid grave 
dangers of prejudice and bias to “consider no evidence not supported 
by analyzed facts,” but the complete omission of all factors which 
cannot be so supported would often widen the difference between 
forecast and outcome. 

In conclusion, the aim of this note has been to call attention to 
the important functions of grubbing, grinding, graphing and guessing 
in statistical work, especially statistical forecasting. It is recognized 
that there are other important things for the statistician to do — know 
the fundamental mathematical technique, acquire an encyclopedic 
knowledge of all published material in statistical method and in the 
fields related to his specialties, and cultivate contacts with colleagues 
and other statisticians. These other things have already been empha- 
sized by other writers and by general acceptance in academic circles. 
This note will be well justified it if redresses the balance a little in 
favor of statistical functions which are often ranked lower in hierar- 
chical standing. 



CONSTRUCTION COSTS AND REAL 
PROPERTY VALUES* 


Bt Frank R. Garfirld, Board of Goverrwra of the Federal Reserve System, and 
William M. Hoad, Central Statistical Board 

M any people in private positions and in government agencies need 
accurate information about the level and the course of construc- 
tion costs and real property values in order to work out satisfactory 
long-time policies and to plan day-to-day operations. Those most 
directly concerned are construction contractors, architects, buyers and 
sellers of real estate, lending institutions, public utility commissions, 
government building officials, and planning and taxing agencies. 
Economists and business analysts generally recognize the great im- 
portance of fluctuations in construction activity in general business 
movements and have a special interest in construction costs as they 
affect activity. 

Few people, however, have recognized fully the need for careful 
analysis in this field and most of those who have tried to work out 
answers to pressing problems have not had sufficient information at 
hand. Frequently they have used available cost indexes to serve pur- 
poses for which they were not suited. Sometimes they have constructed 
new indexes by methods which the Supreme Court characterized as 
“dubious and obscure.”* In general, analysts in this field, as in many 
others, have sought quick answers to problems without scrutinizing 
the data carefully and have hardly considered the possibility of work- 
ing out a long-time program for the provision of more adequate in- 
formation. Changes in property values — costs from the standpoint of 
the purchaser — have been recognized as extremely diflScult to measure 
and, except for annual reports on farm land values, few current data 
have been generally available. The course of rents is often used to 
indicate the course of property values but at times this leads to in- 
correct conclusions, partly on account of inadequacies in rent figures 
and partly on account of differences in the amount and timing of move- 
ments in rents and in values.* 

Recently some progress has been made both in providing additional 
cost data and in improving the analyses of existing information. Atten- 
tion has been called to some of the inadequacies of existing series and 

Revigion of a paper presented at the Ninety-eighth Annual Meeting of the American Statistical 
Association, Chicago, December 28, 1930. 

‘ West et al v. Chesapeake and Potomac Telephone Co. of Baltimore City, 295 U. S. 602 
* See Homer Hoyt, One Hundred Yeare of Land Value* tn Chicago^ for analysis of differences in 
timing. 
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to some of the advantages of compiling separate series to take account 
of differences by type of construction and by locality.* Also, some of 
the indexes now being published are based on bid prices or on actual 
costs per unit of completed work and are more satisfactory for the 
types of construction covered than the labor-materials cost indexes.* 

This paper has been prepared primarily to emphasize the significance 
of certain distinctions which analysts in this whole field often overlook 
and to suggest possible methods of improving current information, 
particularly with respect to the cost of houses. 

ORIGINAL COST OF PROPERTY AND ANNUAL COST OF OWNERSHIP 

Again and again in discussions of changes in costs and rents and their 
effect on the volume of residential building, no distinction is made be- 
tween original cost, a capital sum, and the annual cost of ownership, 
an amount per year. Actually, however, prospective buyers are inter- 
ested in the annual costs incidental to ownership and these depend not 
only on original cost but also on other factors, such as interest rates 
and tax rates, which fluctuate in their own fashion. 

In calculating the annual cost of ownership buyers do not use any 
uniform method and often fail to take adequate account of such items 
as repairs and special assessments, but they do know the amount of the 
down payment and of the current payments on any mortgages and 
consider some other items, such as taxes and insurance. Annual cost is 
sometimes thought of on an outlay basis, sometimes on an accrual 
basis. Outlays, including repayment of loans, are important because 
they represent a burden on the buyer’s income, and failure to meet 
obligations may mean loss of the property. Elstimates of costs on an 
accrual basis, including anticipated depreciation or appreciation on the 
property, permit the buyer to compare the cost of renting and owning 
more closely and to figure the return on his investment. 

Rates of interest, taxes, and the like enter into annual costs and 
do not fluctuate closely from year to year with original cost. During 
the winter of 1936-1937, for example, interest rates on mortgages were 
declining, while the cost of labor and materials, the price of land, and 
the size of the contractor’s margin, which together make up most of 
the original cost of new property to the purchaser, were rising. 

* See especially Corrington Gill, *Con8truotion Statiatios,” this Journal, March 1933; James S. 
Taylor, ^Construction Cost Statistics,” Proceedings Supplement, this Journal, March 1934; Lowell J. 
Chawner, "Construction Cost Indexes as Influenced by Technological Change and Other Factors,” 
this Journal, September 1935. 

* See, for example, Publie Roada^ Vol. 14, pp. 81--02, and reports by the Bureau of Valuation of the 
Interstate Commerce Commission. 
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This major distinction between original and annual costs has been 
recognized in some analsrses of building conditions, but it is stressed 
here because it is so often disregarded. Perhaps some day additional 
information may be available indicating more clearly the course of 
both original and annual costs to the purchaser, and making possible 
more meaningful discussion about the course of costs, rents, values, 
and the volume of residential building. 

OHIGINAL COST 

Considering original cost only, there are a large number of distinc- 
tions that make a real difference in analyzing events. Certain of these 
distinctions are discussed in some detail below, with some data to 
suggest how much difference they make. Various other distinctions 
have been kept in mind but their importance is not discussed here. 
Nothing is said, for example, about the relative cost of public and 
private construction; about costs of prefabricated houses; about cost 
differences between large scale developments, involving the erection of 
many houses of similar design by a single operative builder and the 
construction of custom-made houses to individual design; or about 
variations in the cost of construction as between different contractors 
doing the same type of work in the same locality. 

The distinctions discussed below relate to newly-built and old struc- 
tures; the type, size, and material of structures; the locality; and the 
cost of labor and materials as compared with the total coats to the 
contractor and with the cost of the whole* property, including land and 
the contractor’s margin, to the purchaser. The analysis of the cost to 
the purchaser is based largely on a special tabulation of data from the 
Financial Survey of Urban Housing so far as it relates to one-family 
houses.* 

Newly-Built Structures and Old Structures 

Any adequate analysis of the cost of houses to purchasers must 
recognize the direct competition between new and old houses. At times 
such as the present, for example, when lending agencies hold consider- 
able real estate which they wish to sell, prospective home-owners may 
find the price of houses already built lower than the cost of a com- 
parable new house by an amount larger than in some other periods 
when fewer old properties are on the market and costs of building new 
are relatively lower. Prices of old houses may also vary considerably 

* This Bpeoial tabulation was made through the awdstanoe of the Federal Housing Administration 
and the cooperation of the Department of Commerce, which made available material collected in the 
Financial Survey of Urban Housing. 
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from what might be expected on the basis of rents. In general the dif- 
ferences in movements of prices for old and newly-built houses appear 
to warrant careful analysis, but this field has not been explored in this 
study. 

Type, Size, and Material of Structures 

The importance of separate indexes for various types of construction, 
such as road building, factory construction, and residential building, 
has been demonstrated in such analyses as those by Taylor and 
Chawner and in such compilations as those made by the Bureau of 
Public Roads and the Interstate Commerce Commission. Series by 
type of structure are desirable not only because various items of cost 
differ in importance but also because technical changes proceed much 
more rapidly in some cases than in others. Road building in recent 
years has been an example of rapidly changing techniques. When 
techniques change rapidly an average bid cost or an average cost per 
completed unit of work is a more accurate measure than an index based 
on some of the principal labor and material items. In this study, con- 
cerned primarily with the one-family house, the general approach has 
been to analyze the course of average prices paid for the house and lot 
rather than to follow through the course of various costs that make up 
the total. This procedure was used partly because data were not avail- 
able on many important items relating not only to matters of con- 
struction technique but also to such items as contractors' margins and 
land. 

The data used are based on reports by owner-occupants at the begin- 
ning of 1934 as to the original cost of their properties, including land, 
in the year when the houses were built. Most of the reports were for 
wood houses, principally of 5 and 6 rooms. The first chart shows how 
many owners in Cleveland reported various original costs in 1924 for 
5- and 6-room wood houses and for all types of one-family houses, ex- 
cept that 13 houses costing $28,000 have been omitted. The chart 
suggests at once that, while averages for all types of one-family 
houses might be useful for some purposes, a time series based on such 
averages might not be a satisfactory measure of price changes, because 
it might be influenced by changes in the proportion of high-priced and 
low-priced structures. 

The two lower lines on the chart indicate that, by using reports on 
wood structures of a similar size, of which many are built on roughly 
similar plans and in similar local areas, a more homogeneous sample 
can be obtained. They also suggest that a time series based on averages 
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CHART t 

COST OF NEW HOUSE AND LOT TO PURCHASER, CLEVELAND, 1924 



COST IN THOUSANDS OF DOLLARS 


CHART II 

COST OF NEW HOUSE AND LOT TO PURCHASER IN CLEVELAND 



1910 


19)5 


1920 


1925 


1930 



648 


American Statistical Association- 


of these data might be more accurate for measuring price movements 
than a series based on all types. Of the 5-room wood houses, about one 
third cost between $5,000 and $6,000 and two thirds cost between 
$4,000 and $8,000 with the remainder evenly distributed below and 
above those classes. 

The second chart shows such time series, on a three-year moving 
average basis, over a long period. The curves for 5-room and 6-room 
wood houses are believed to be much more satisfactory measures of 
price changes than the curve for all types of one-family structures. 
Comparisons, particularly over a long period, however, cannot be re- 
garded as precise in view of possible differences in the accuracy of re- 
porting and in view of changes in such items as the quality of construc- 
tion and the size of rooms. 

The way in which a change in the type of house built may affect 
average costs is indicated also in the following table showing building 
permit valuations for brick and frame 6-room houses built in Cleve- 
land in the years 1929 to 1933. 


Permit Valuations 
Averages for 6-rooin houses in Cleveland 



Brick and 
frame 

Frame 

Brick 

1929 

$5,410 

$5,238 

$6,930 

1930 

4,862 

4,702 

6,426 

1931 

4,487 

4,200 

5,314 

1932 

4,427 

3,712 

4,944 

1933 

4,438 

3,665 

4,761 


Source: Bureau of Labor Statistics. 


The decline shown for brick and frame structures from 1929 to 1933 
was 18 per cent, while for frame structures alone it was 30 per cent and 
for brick structures alone 31 per cent. The difference reflected an in- 
crease during this period in the proportion of brick structures, which 
were considerably higher-priced than frame structures. ^ 

Locality 

In different localities the average costs of houses show wide dif- 
ferences in level, reflecting such factors as differences in the type of 
construction, in wage rates, in prices of materials, which may be near 
at hand or distant, and in the price of land. There are also some dif- 
ferences in the amount and timing of changes, depending on many 
developments, including the rates of growth of communities, the timing 
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of building booms, and shifts in sources of materials. The accompany- 
ing chart for 6-room wood houses shows the extent of these differences 
in cost as reported for Cleveland and Seattle; and charts based on 
5-room wood houses and 4-room wood houses show similar results. 
Differences may occur between sections of a single city or metropolitan 
area as well as between cities of different location and size. 

CHART III 

COST OF NEW 6-ROOM WOOD HOUSE AND LOT TO PURCHASER. 
CLEVELAND AND SEATTLE 



The current cost indexes published by the Home Loan Bank Board 
for a standard 6-room structure, not including land, show considerable 
differences in cost movements in particular cities during 19.36 and 1937. 
They also indicate substantial differences in level as between different 
communities. The choice of one standard type of structure for the 
whole country, however, has the limitation that in some communities 
quotations are on the cost of a structure which is not typical of the 
houses actually constructed. Also, in this type of index, which has a 
constant percentage allowance for contractor's margin, no allowance 
is made for changes in that margin with changes in market conditions. 
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Costs to CorUractor Versus Costs to Home-owner 

One common procedure in analyzing the demand for new residential 
building is to plot an index of labor and material costs against an index 
of rents charged and to compare them directly. This procedure has the 
disadvantage of ignoring the distinction between annual costs and 
original costs, and that between rents and values. It also fails to take 
account of the differences between costs to contractors and costs to 
buyers and between labor and materials costs to the contractor and his 
total costs.* The difference between total costs to the contractor and 
prices paid by the buyer reflect various items, including the con- 
tractor’s margin and land prices, which at times vary differently from 
costs incurred by contractors. 

Rather meager annual data for 25 cities, compiled in the special 
tabulation of data from the Financial Survey of Urban Housing, 
showed that fluctuations in prices paid by buyers differed from those 
shown by the labor-materials cost indexes but did not yield conclusive 
results concerning the amount of the differences. The samples were 
small, and at times, such as 1920, a bias appeared, owing to the fact 
that many home-owners who paid the highest prices lost their proper- 
ties and were not in the sample of home-owners reporting in 1934 as 
having bought and built their present homes in 1920. Prices paid by 
purchasers did not fluctuate closely with the prices of labor and mate- 
rials in some years, but the evidence studied was really only sufficient 
to suggest the desirability of further studies and of collection and 
analysis of additional data in the future, both for labor, materials, 
and other costs to the contractor and for prices paid by buyers. 

IMPROVEMENT OF COST STATISTICS 

The need for improvement in cost statistics is pressing, as events in 
1937 have indicated. The discussion in this paper has focused on origi- 
nal costs, particularly of newly-built houses, furnishing some clues for 
increasing our knowledge in this field. It is to be hoped that the prob- 
lem of obtaining adequate information on original costs of Iboth newly- 
built and old structures will be explored further and that interested 
agencies will also press forward investigations concerning interest rates 
and other rates which, together with original costs, determine annual 
costs of ownership. 

Two general methods can be used to trace the course of original 
costs of newly-built structures. One is to estimate changes in the total 


• For discuBBion of iteniB of cost to oontraotor, Bee Corrington QUl, oiled above. 
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from changes in various cost items; the other is to measure changes in 
the total directly. 

The first method has the advantage of indicating changes in the 
relationships between the parts, as w'ell as fluctuations in the total, 
thereby providing a basis for planning action with respect to specific 
costs. Are the available cost indexes, which are computed in this man- 
ner, satisfactory for these purposes? They have been based generally 
on the cost of labor and materials only, showing nothing concerning 
changes in other costs to the contractor, the price of land, or the size 
of the contractor’s margin, all important items in the total original 
cost to the purchaser. Labor and materials costs have generally been 
measured by nominal wage rates and quoted materials prices rather 
than by actual rates and prices and adequate account has not been 
taken of changes in the efficiency of labor and in techniques.'' The 
figures of the Federal Home Loan Bank Board, available since the be- 
ginning of 1936, represent a definite improvement over national all- 
purpose indexes in that they are based on reports from contractors as 
to actual prices and wage rates paid, in that the weighting of the 
various items has been designed to fit a particular structure, and in 
that they are local series; but changes shown by these data reflect only 
changes in wage rates and material prices. Without considering in de- 
tail the various statistical deficiencies of available indexes with regard 
to weighting and other matters, it appears on the basis of items covered 
and the actual behavior of the various series that such indexes are not 
adequate for analyzing cost movements and w’orking out a balanced 
program of action dealing with all items of cost. Careful studies should 
be made, therefore, to develop more satisfactory series of this general 
nature and in the meantime interpretations of current developments 
should be based on consideration of more elements in the picture than 
those included in the available indexes of building costs. 

The second method, that of obtaining reports concerning the total 
cost of property directly, might provide a means of gauging develop- 
ments more accurately than available cost indexes because it would 
include all items that make up the original cost of the property, new 
or old, to the purchaser. The statistical problems involved are con- 
siderable, but the analysis here has indicated that this approach is a 
useful one. Changes in total costs of new houses can be measured by 
the use of averages based on relatively small samples, provided a 

’ For differences between union and nonunion wage rates, see “Wage Rates and Hours of Labor 
in the Building Trades,” Monthlv Labor Review ^ August, 1037, Bureau of Labor Statistics, United States 
Department of Labor. For changes in average hourly earnings, see current monthly reports of the 
Bureau of Labor Statistics. 



652 


Ahebican Statistical Association- 


fairly homogeneous unit, such as the 5-room wood house or the 6-room 
wood house, is used. Changes in such costs can be checked by com- 
parison with series based on houses of different size. Costs in one city 
can be compared with those in neighboring cities, taking due account 
of differences in the size of city and other factors affecting costs. This 
method of analysis permits, within limits, the selection in any one 
locality of the types of structure which are most typical of that lo- 
cality; cities where apartment construction predominates, however, 
would present a special problem. In small places and in periods of little 
building, the problem of obtaining sufficient data to develop a current 
series at short intervals would be serious. Just how large the sample 
would need to be in any particular locality could be determined only 
by further study and would depend in part on the character of the 
community, the nature of the basic data, and the intervals covered. 
An annual series for Cleveland, based on owner-occupant reports in 
1934, covering 150 to 200 new 6-room wood houses each year during 
most of the 1920’s, was not subject to erratic fluctuations and indi- 
cated changes corresponding quite closely with those shown by series 
for houses of other sizes. 

With series based on reports of total cost, as with those based on 
reports on costs of the constituent parts, the problem of obtaining 
accurate basic data requires careful study. The historical data used in 
this analysis were collected from home-owners in a sample study at a 
single date and were subject to various limitations which would not 
apply to data collected currently. Nevertheless data of this sort pro- 
vide an approximate historical record useful as a background in inter- 
preting current developments. Local real property inventories could 
include questions designed to obtain such historical information for 
all existing properties without unduly increasing the expense. The 
reports, however, would need to be supplemented by current informa- 
tion. 

Data collected by the Federal Housing Administration in the course 
of insuring mortgages on both old and new structures constitute an- 
other important source of information on original cost to the pur- 
chaser. The records show the year built, the year bought, the price 
paid, and many details concerning such items as type, material, and 
size. They also show some separate estimates of the value of land 
which might provide one useful breakdown of the total. These records 
might provide considerable historical data and furnish a basis for 
more detailed analysis of costs than was possible in this study. More- 
over, they might prove highly useful in providing prmnpt reports on 
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current changes in cost to the purchaser. The sample is restricted to 
properties insured by the Federal Housing Administration, which 
would be a more important limitation in some communities than in 
others. 

One method of obtaining current information concerning original 
costs to the purchaser would be to use building permits issued and 
deeds recorded to obtain a record of new houses being built and old 
houses being transferred and then, after selecting the types of struc- 
ture to be covered, to find out by inquiry the actual cost of the property 
to the buyer. 

Two other sources of information may be useful in studying changes 
in the cost of new structures, but not of land, or of old structures. They 
are the prices specified in contracts and the valuations placed on 
structures in obtaining building permits. The F. W. Dodge figures on 
floor space and value of contracts might be examined in detailed 
fashion to see whether average cost per square foot by type, material, 
and size of structure, and by locality, would prove useful. Permit val- 
uations might be analyzed closely to see how far changes in permit 
valuations reflect changes in costs and to develop series to measure 
changes in costs. Heretofore interpretations of contract and permit 
data on cost have been based largely on averages for a wide variety 
of structures. However useful such averages may be for some purposes, 
they are not satisfactory for measuring changes in cost because they 
are influenced by shifts in the proportion of buildings of various types, 
sizes, and materials. Recently the Bureau of Labor Statistics has made 
a special study of permit figures for 81 1 leading cities giving consider- 
able detailed information including annual averages from 1929 to 1935 
of valuation per dwelling unit and per room both by material and 
type of construction. For some of the cities cost per square foot or 
per cubic foot is also being computed. 

Whatever data prove most useful, it appears that the first job is to 
obtain series satisfactory for particular localities. Such cost series 
could be used in interpreting local developments and also in obtaining 
some idea of cost changes by areas, by size of city, and for the country 
as a whole. 

Pending the development of adequate cost statistics for residential 
building and also for other types of construction, people interested in 
current developments must rely on insufficient data, making such 
estimates as they can of both original and annual costs. And important 
policies will be based on those estimates! 



THE PREPARATION OF CORRELATION TABLES ON A 
TABULATOR EQUIPPED WITH DIGIT SELECTION 

Bt Paul 8. Dwtbb and Alan D. Mbachau 
UnivertUy of Michigan 

T he printing op the table. It is possible to use a tabulator 
equipped with digit selection for the purpose of printing the cor- 
relation table if one of the variables, say x, is a one place number or if 
the distribution for x has been coded into ten equally spaced class 
intervals. It is possible to obtain, at the same time, the sums of the 
frequencies by rows and, with an additional run through the tabulator 
by columns. 

The following illustration was obtained by running 123 cards 
through the printing tabulator. The cards were sorted on the column 
for variable y and arranged in descending order. The machine was 
wired to distribute the frequencies for ®=0, i = l, x=2, *=3, etc., 
into the columns labelled 0, 1, 2, 3, etc. The total frequency was re- 
corded in the column labelled “Tot.” 

The method of wiring is described in the Appendix. 


TABLE I 

correlation TABLE ON PRINTING TABULAR MACHINE SHEET* 


y 

X 

Tot. 

C(Xy) 

C(yy) 

0 

1 

2 

3 


5 

6 

7 

8 

9 

9 




1 

1 

1 

1 





18 

36 

8 












18 

36 

7 




1 



1 


• 



27 

50 

6 

1 

1 

2 

1 








35 

80 

5 

2 

2 

1 

3 

3 

1 

2 

2 

2 

3 

21 

134 

185 

4 

3 

2 

1 

2 

2 

2 

2 

1 

1 

1 

17 . 

198 

253 

3 


1 

3 

2 

2 

1 

2 

2 

1 


14 

258 

295 

2 

1 


2 

1 

2 

2 

2 

2 

1 

1 

14 

326 

323 

1 

3 

2 

1 

1 


1 

2 

3 

3 

2 

18 

413 

341 

0 

1 

3 

5 

4 

1 

2 

3 

3 

3 

3 

28 

542 

341 

Tot. 

11 

11 

15 

16 

11 

10 

16 

13 

11 

10 

123 

542 

341 


* The items in italics and the rules are added to the machine sheet by hand. 
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The last two columns of Table I are explained later. The first row, 
containing columnar headings, was inserted after the table was run. 
The last row was obtained by running the cards through the machine 
with the minor control switch turned off. 

A second illustration involves a variable y which has more than one 
digit. It is necessary to sort the cards for each digit of y so that the 
cards are arranged in descending order as indicated in Table II. The 
wiring, and the machine work are as before. 


table II 

OORREI.ATION TABLE INVOLVING ONE TWO-DIGIT VARIABLE 


y 

X 

Tol. 

C{x,) 

C{y,) 

0 

/ 

2 

3 

4 

19 

3 

4 

8 

4 

3 

22 

44 

418 

18 

6 

5 

6 

8 

2 

27 

93 

904 

17 

4 

12 

13 

8 

6 

43 

179 

1635 

16 

5 

3 

8 

10 

10 

36 

268 

2211 

15 

7 

7 

16 

18 

9 

57 

397 

3066 

14 

7 

15 

28 

14 

10 

74 

550 

4102 

13 

18 

16 

17 

23 

11 

85 

713 

5207 

12 

15 

22 

30 

25 

15 

107 

930 

6491 

11 

19 

21 

36 

17 

23 

116 

1166 

7767 

10 

28 

40 

42 

41 

20 

171 

1493 

9477 

09 

27 

40 

54 

41 

30 

192 

1884 

11205 

08 

28 

39 

51 

49 

31 

201 

2302 

12813 

07 

30 

34 

47 

53 

29 

193 

2705 

14164 

06 

28 

45 

48 

37 

31 

189 

3081 

15298 

05 

29 

27 

40 

25 

21 

142 

3347 

16008 

04 

21 

22 

28 

15 

16 

102 

3534 

16416 

03 

7 

6 

7 

7 

3 

30 

3587 

16506 

02 

2 

5 

6 

2 

2 

17 

3618 

16540 

01 


4 


2 

5 

11 

3648 

16551 

00 

11 

1 


1 

1 

14 

3656 

16551 

Tot. 

295 

368 

488 

400 

278 

1829 

3656 

16551 
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The first seven columns of Table II present the correlation table, 
with summaries by rows and columns, registered by 1,829 cards which 
had been punched with the two digit number, y, and the single digit 
number, x. In this case the value of x was at no time greater than 4 so 
it was only necessary to record *=0, a: = l,® = 2, a:=3,x=4 and totals. 

THE COMPUTATION OF MEANS, STANDARD DEVIATIONS, 
CORRELATIONS, AND SKEWNESSES 

The last two columns of Table I and Table II give additional infor- 
mation which accelerates the computation of means, standard devia- 
tions, and correlation coeflScients. These columns may be obtained 
simultaneously with the correlation table if a few wires are added and 
if the machine has sufficient capacity. 

In Table I it is only necessary to wire column 5(x) of the add brushes 
to a counter and column 10(y) of the add brushes to another counter. 
These two counters should be set to take progressive totals. In order to 
insure the correct progressive repetition of each digit on column 10 it 
is necessary to insert blank cards where a digit is missing as is 8. In 
this way are recorded the values of C(x,) and C(y») where x» represents 
the sum of all the x’s having a given value of y and represents the 
sum of all the y’s having a given value of y. Thus in Table 1 the x„ 
entry for j/ = 9 is 1(3) +1(4) + 1(5) +1(6) = 18 while the corresponding 
yy entry is (9) (4) = 36. C(x,) and C(yy) indicate that the values Xy and 
yy are cumulated with the progressive totals feature of the machine. 

The size of the totals, machine capacity, and available attachments 
determine how much of the running can be completed in one operation. 

The last entries in the last three columns of Table I give respectively 
S/=123, 2x=542, 2y = 341 from which JJf*=4.41 and My =2.77 are 
readily obtained. The standard deviations and the correlation coeffi- 
cient may be obtained by the use of an adaptation of the Mendonhall- 
Warren-Hollerith correlation technique.* 

The values Xxy and are obtained from the formulas 
« > 

'Z^y = ZCiXy) = 413 + 326 + • • • + 18 = 1427 

y-1 

9 

& = T.C(yy) = 341 + 323 + •••+ 36 = 1599. 

1 Warren, Richard and Mendenhall, Robert M. The "Mendenliall-Warren-Hollerith Correlation 
Method.” Columbia University Statistical Bureau, Document No. 1. Columbia University, New York 
City, N.Y. 43 pp. 

See also Warren, Richard and Mendenhall, Robert M. "Computing Statistical Coefficients frdm 
Punched Cards,” Journal of Educational Paychclogy 21(1930), 03H12. 
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According to the Mendenhall-Warren-Hollerith correlation method, it 
is necessary to re-sort the cards for x and record C(x») and, for checking 
purposes C(y,). Then 

2x* = ^C(Xg) and 2 xy = S C(i/,) 

It is possible however to get 2x* from Table I directly since 

2x* = 11(1)» + 15(2)* + 16(3)» H h 10(9)* = 3332, 

and since 

a, = — [n2x* - ( 2x)*]«/*, = — [»2i/* - (2i/)*]‘« 

n n 

_ n 2 x 1 / - ( 2x)( 2i/) 

" { [n 2x* - ( 2x*] [n 2i/* - ( 2i/)*] } «* 

we have 

<r, = 2.77, ffy = 2.31 and r,, = -.096. 

The corresponding computations could be made for Table II though 
the range of y would be from 1 to 19. 

It is not the primary purpose of this paper to indicate various cor- 
relation techniques but rather to present the correlation chart. In so 
doing, however, we are able at the same time to obtain information 
which makes possible the determination of the correlation coefficient 
without additional tabulations. Other methods of obtaining 2x* and 
2xy are the Mendenhall-Warren-Hollerith Correlation Method in- 
dicated above and the progressive digit method described by A. E. 
Brandt.* 

It is shown in another paper* that 

'Ey* = 'tc(yyX2y - 1 ) 

K-l 

SO that in Table I 

Sy* = 341 + 3(323) + 5(295) -!- • ■ ■ = 8903 

while 

2x» = 11(1)» + 15(2)* + 16(3)» -H • • 23138 

and by the usual formulae we have 

/ia:* = 1.13 Ms.-y = 6.88 
08:.= -05 08:.= .56 

* Brandt, A. E. ■Ums of the Progreesive Digit Method." Practical Apjdications of the Punched 
Card Method in CoUegee and Univeraittee. pp. 423-436. 

• Dwyer, Paul S. "The Computation of Moments with the Use of Cumulative Totals." Published 
in the current (Deoember 1937) issue of the Annala of Mathematical Statiatica. 
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CUMULATIVE FREQUENCIES AND STATISTICAL CONSTAT'S DEPEND- 
ENT UPON THE POSITION IN THE FBEQUENCT DISTRIBUTION 

With the same wiring as above it is possible to use the cumulative 
feature of the tabulator and to obtain simultaneously the cumulative 
frequencies of oZZ the columns of the correlation table. This technique 
is appropriate when medians, deciles, and other statistical quantities 
dependent on position, are needed. An illustration is given in the next 
section in Table V. 

THE CASE IN WHICH THE VARUBLE X IS CATEGORICAL 

The general methods outlined are applicable to the situation in which 
the variations in x represent qualitative, rather than quantitative, 
differences. It is of course necessary that these qualitative differences 
be coded and punched on the cards. 

As an illustration, we use the 1,289 cards containing the records of 
freshmen students entering nine of the curricula of the University of 
Michigan in 1935. In Table III the first column represents the coded 


TABLE III 

MACHINE SHEET FOR CATEGORICAL VARIABLE 



z 


y 

0 

1 

2 

3 

4 

6 

6 

7 

8 

ToL 


LS&A 

PM 

PL 

PD 

PB 

E 

A 

P 

PE 


8 

5 


4 



2 




11 

7 

17 

9 

8 


3 

16 

1 



54 

6 

69 

17 

24 

1 

9 

37 

7 

1 

2 

167 

5 

77 

21 

39 


19 

74 

6 

4 

1 

241 

4 

165 

38 

40 

3 

56 

81 

17 

4 

8 

412 

3 

65 

25 

23 

1 

28 

44 

6 


6 

198 

2 

49 

22 

17 

2 

15 

27 


3 

2 

137 

1 

11 

11 

3 

1 

13 

10 

1 

1 

' 2 

53 

0 

4 

2 

7 

1 


2 




16 


462 

145 

165 

9 

143 

293 

38 

13 

21 

1289 


first semester academic record. The code number 0 represents .00 - .49 
grade points, 1 represents .50 -.99 grade points, etc. The successive 
columns, coded 0-8, represent students enrolled in Literature, Science 
and the Arts (General); Pre-medical; Pre-l^al; Pre-dental; Pre- 
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business administration; Engineering; Architecture; Pharmacy; and 
Physical Education, respectively. 

If the cumulative feature of the tabulator is used, the machine re- 
cords the cumulative frequencies of the respective columns. From these 
distributions the values of the medians, deciles, etc. are easily obtained. 
The wiring is identical with that for Table III. 

It should be noted that Table IV cumulates the frequencies from the 
highest grades and not from the lowest grades. Thus the entry, 168, 
in the LS&A column indicates that there are 168 students in that group 


TABLE iv 

CU.MULATIVE TABULATION OF DATA IN TABLE III 



LSAA 

PM 

PL 

PD 

PB 

E 

A 

P 

PE 

Tot. 

8 

5 


4 



2 




11 

7 

22 

9 

12 


3 

18 

1 



65 

6 

91 

26 

36 

1 

12 

55 

8 

1 

2 

232 

5 

168 

47 

75 

1 

31 

129 

14 

5 

3 

473 

4 

333 

85 

115 

4 

87 

210 

31 

9 

11 

885 

3 

398 

no 

138 

5 

115 

254 

37 

9 

17 

1083 

2 

447 

132 

155 

7 

130 

281 

37 

12 

19 

1220 

1 

458 

143 

158 

8 

143 

291 

38 

13 

21 

1273 

0 

462 

145 

165 

9 

143 

293 

38 

13 

21 

1289 


who made 5, 6, 7, or 8 on the coded first semester record. The cumula- 
tive frequency distribution which cumulates from the lowest grades 
up could be obtained by arranging the cards, with reference to column 
y, in ascending order. 

The correlation coefficient is inapplicable to the case of categorical 
series but for summary purposes it is customary to compute the mean 
and standard deviation of each of the columns. With some changes in 
wiring and with no additional sorting it is possible to record a table 
from which these values are readily obtained. The machine is wired to 
give C{Xy) instead of C(/v) for the different values of *. The wiring is 
changed by removing the Card Count wire and replacing it with the 
wire from add brush 10(y). 

The results are recorded in Table V. The values opposite y—Q are 
also the values of 2y. If Table III had not been previously obtained 
the machine could be wired to give frequencies, (see last row of Table 
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III), and the results of the run recorded in the row labelled S/. Zj/* is 
obtained by adding the values above y=0. The two last rows are ob- 
tained from the usual formulae Sy/n, --(Sy)*]^'Vw. 


TABLE V 

TABULATION FOR COMPUTING MEANS AND STANDARD DEVIATIONS 


y 

X 


LSiScA 

PM 

PL 

PD 

PB 

E 

A 

P 

PE 

Tot. 

8 

40 


32 



16 




88 

7 

159 

63 

88 


21 

128 

7 



466 

6 

573 

165 

232 

6 

75 

350 

49 

6 

12 

1468 

5 

958 

270 

427 

6 

170 

720 

79 

26 

17 

2673 

4 

1618 

422 

587 

18 

394 

1044 

147 

42 

49 

4321 

3 

1813 

497 

656 

21 

478 

1176 

165 

42 

67 

4915 

2 

1911 

541 

690 

25 

508 

1230 

165 

48 

71 

5189 

1 

1922 

552 

693 

26 

521 

1240 

166 

49 

73 

5242 

0(2y) 

1922 

552 

693 

26 

521 

1240 

166 

49 

73 

5242 

2/ 

462 

145 

165 

9 

143 

293 

38 

13 

21 

1289 

2!/* 

89H 

2610 

S40S 

102 

2167 

6904 

778 

213 

289 

24362 

My 

4.16 

3.81 

4.20 

2.89 

3.64 

4.23 

4.27 

3.77 

3.48 

4.07 


1J,7 

1.67 

1.73 

1.73 

1.38 

1.50 

1.17 

1.47 

1.29 

1.63 


APPLICATION TO MULTIPLE PUNCHED COLUMNS 


The method can be used similarly when multiple punches occur in 
the X columns. The code for column 5 of the 1,289 cards is: 


0 

1 

2 

3 

4 

5 

6 

7 

8 


Sex 

Residence 
Preparatory School 
Action at Entrance 


Male 

Female 

Michigan 

Outside Michigan 

Public 

Private 

Probation Only 
Deficiency Only 
Probation and Deficiency 


The frequencies of these groups, for different first semester grades, 
are presented in Table VI. It is to be noticed that the ^totals” column 
is composed of the first two groups, (0, 1), the next two groups, (2, 3), 
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the next two groups, (4, 5), but not the last three groups since only a 
small proportion of the students were admitted to college on probation 
or with deficiencies in credits. 


TABLE VI 

TABULATION INVOLVING MULTIPLE PUNCHING 



Sex 

Residence 

Prep. School 

Action at entrance 



0 

1 

2 

S 

4 


6 

7 

8 

Tot. 

8 

9 

2 

7 

4 

10 

1 




11 

7 

40 

14 

24 

30 

51 

3 


3 


54 

6 

112 

55 

80 

87 

154 

13 


6 

1 

167 

5 

184 

57 

106 

135 

228 

13 

1 

12 

1 

241 

4 

276 

136 

196 

216 

374 

38 

1 

14 


412 

3 

145 

53 

103 

95 

170 

28 

5 

15 


198 

2 ! 

102 

35 

69 

68 

122 

15 

2 

10 


137 

1 

42 

11 

31 

22 

45 

8 

2 

3 


53 

0 

13 

3 

12 

4 

15 

1 




16 

Tot. 


366 

628 

661 

1169 

120 

11 

63 

2 

1289 


Tables similar to IV and V could be constructed in this case if one 
desired to discover position statistics or to compute the values of the 
means and sigmas for the different groups. 


CONCLUSION 

We have shown how the correlation table can be printed on a tabu- 
lator equipped with digit selection and how, at the same time, informa- 
tion can be obtained which permits a speedy calculation of means, 
sigmas, correlations, and skewnesses. In addition we have shown how 
the various cumulative distributions can be simultaneously printed and 
how the means and sigmas of different categories may be obtained. 

This is superior in many ways to the card counting sorter method of 
obtaining these distributions, since it eliminates all probability of 
error of transcribing and reduces the human element to a minimum. 

APPENDIX 

The “Digit Pick-up” is wired to control brush #5 (x variable) and 
the “Digit selector outlet Hubs” 0 to 9 are wired to the 10 “D” Hubs 
of a 10-Position X-Distributor. (If the machine is equipped with only 
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a S-position X-Distributor it will be necessary to make two runs 
through the machine in order to complete the table). If the totals run 
over 3 places it will be necessary to use a 56 counter alphabetic, or run 
the cards twice. The alphabetic tabulator is preferable since on the 
numerical tabulator it is difficult to lock out the zeros. 

A “Card Count” plug is wired into the “C” hubs of all 10 X-Dis- 
tributors, and is also wired directly into the “Total” counter. 

The machine is set to take minor totals controlling on column 10 
and distributing a card count impulse to 11 counters as described. 



REVISED METHOD OF CALCULATION OF THE 
WHOLESALE PRICE INDEX OF THE UNITED 
STATES BUREAU OF LABOR STATISTICS 

Bt Jbsbe M. Cdtts, Bureau of Labor Statistics, and 
Samuel J. Dennis, Central Statistical Board 

I. INTRODUCTION 

T he United States Bureau of Labor Statistics official series of index 
numbers of wholesale prices dates from 1890.^ In the construction 
of the index, there have been employed from time to time differing 
methods of computation. Such revisions are essential. As improved 
methods are developed, and as circumstances permit, changes must 
be made in the collection of the basic data and in the construction of 
index numbers. The Bureau is now engaged in an extensive revision of 
its wholesale price reporting service. As a part of its revision program, 
the Bureau has changed the method of calculation of its wholesale 
price index, introducing a simpler and (it is hoped) a better technique. 
Further revisions in method and in procedure are under consideration. 
The main purpo.se of this discussion is to acquaint the users of the index 
with the change in method which has now been made. Other changes 
will be described as they arc introduced into the computations. 

The wholesale price index number of the Bureau has, since 1908, 
been computed as a chain index. In August, 1937, however, a revision 
in the method of computation was completed for the period beginning 
with January, 1937, and henceforth the index will be computed as a 
fixed-base index. Both the former chain index and the recently intro- 
duced fixed-base index are of the aggregative type. The change in the 
method of computation, which has had no immediate effect on the 
level or movement of the index, was undertaken for several reasons. 
The revised method should theoretically yield better results than the 
former method, and it has, in addition, a practical advantage of con- 
siderable importance.* 

^ For index numbers of wholesale prices 1890-1926, see U. S. Bureau of Labor Statistics Bulletin 
No. 543, Wholesale Prices, 1930, (Sept. 1931), Table 1, pp. 3-10; for 1926-1931, see Bulletin No. 572, 
Whdesale Prices, 1931 (Jon. 1933) Table 4, pp. 15-16. Figures for subsequent periods are shown in 
monthly pamphlet, Wholesale Prices and in the Monthly Labor Review. Mimeographed tables covering 
entire period available on request from the U. S. Bureau of Labor Statistics, Washington, D. C. By 
splicing to other series of indexes wholesale price movements may he traced back to 1720; see G. F. 
Warren and F. A. Pearson, **Wholeeale Prices, 1720-1889, inclusive," U.S. Bureau of Labor Statistics 
Bulletin No. 572, Wholesale Prices, 1931 (Jan. 1933) pp. 111-114. 

* The methf^ of computation described in this article was recommended by Henry B. Arthur 
in his report of December, 1935, to the Committee on Government Statistics and Information Services, 
* Wholesale Price Work of the Bureau of Labor Statistics.” Mr. Arthur has given continuing advice 
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II. THE FOBMEB METHOD 

The chain index method* which has been used for the last 29 years 
was originally adopted to facilitate substitutions in price series and to 
simplify the task of making recurring changes in weights. By this 
method it is a relatively simple matter to provide for the breaks in 
homogeneity which occur in price series. Models or styles of a com- 
modity become obsolete and cease to be manufactured, and new models 
and styles are introduced to satisfy the changing demands of a fickle 
public. Marketing centers shift, and the price at the marketing center 
formerly of principal importance must be replaced by the price at the 
marketing center to which the business has moved. Price-quoting 
practices in an industry change, and prices once quoted f.o.b. give way 
to delivered prices, or vice versa. Breaks of this sort can be handled in 
a chain index by securing overlapping price data for no more than a 
single month, as a direct comparison is made only between the prices 
for the current month and those of the preceding month. (In practice, 
however, when a substitution has been made, or when there has been 
a change in a price series, the Bureau has attempted to secure over- 
lapping prices for a year). The Bureau of Labor Statistics index con- 
tains such a large number of price series, the official count having been 
784 since the 1931 revision, that breaks in homogeneity are frequent. 
Consequently there is great advantage in any method by which they 
may be handled simply. 

Furthermore, the chain index has been convenient in effecting the 
changes in weights which have been made periodically as the Census 
of Manufactures data have become available. For a dozen years prior 
to 1934 the revised weights were introduced at two-year intervals. 
Since 1934, however, no changes in weights have been made, because 
the weights which would normally have been introduced in 1936 were 
those relating to the depression years, and they appeared to be un- 

and encouragement which have been exceedingly helpful during the course of the revision. The authors 
also wish to acknowledge the assistance of the members of the Sub-Committee op Wholesale Prices 
of the Committee on Prices of the Central Statistical Board, especially Sidney W. Wilcox, Frank R. 
Garfield, and C. A. Purves. 

* The chain index used has been computed in accordance with the usual formula, which may be 
written for the monthly index as follows: 

S(P*Qa) 

Ik 

2(Pib-iQA) 

where Ik "* index for the given month 
Pk * price for the given month 
Pk-\ * price for the preceding month 
index for the preceding month 
Qk quantity at the time h; used as "quantity wright.” 

A formula of the same type has been used for the weekly and the annual indexes. 
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representative of the recovery period. At the present time, quantities 
used as "quantity weights” are averages of the data for 1929 and 1931, 
except for farm products, for which the quantities used are averages of 
the data for the three years 1929, 1930, and 1931. (This last statement 
applies to the revised method as well as to the former method.) When 
changes in weights were made the revised weights were introduced at 
the beginning of a calendar year. It was necessary merely to compute 
for the preceding December two sets of aggregates of the type S(PQ), 
one using the former weights for comparison with November, and the 
other using the revised weights for comparison with January. (For a 
detailed description of the method, see pp. 2-5, U. S. Bureau of Labor 
Statistics Bulletin No. 493.) Thus the extra work necessitated by the 
change in weights was small, and the comparison of each pair of suc- 
cessive months was maintained on a homogeneous basis. 

Disadvantages 

Although the chain index is convenient in providing for easy sub- 
stitution of one price series for another, and in facilitating changes in 
weights, it encounters serious practical and theoretical difficulties. The 
more important of these are summarized in the four paragraphs below: 

1. For any month in which a substitution of one price series for an- 
other occurs, there are two cross-products for the commodity affected, 
one comparable with the preceding month, the other comparable with 
the following month. As a result, two sets of aggregates are necessary 
for the groups, and for the composite index. Thus the cross-products 
for individual commodities, and the aggregates for subgroups, groups, 
and the composite index are not comparable over any extended period. 
Because of this non-comparability of existing cross-products and ag- 
gregates, it is very difficult to compute for a past period any special 
index in which series are combined into groups different from the stand- 
ard classification. Essentially a recomputation of the whole index from 
the original price and quantity data is required. Since the need for 
special comparisons of this sort is rather frequent, the burden of clerical 
work has been heavy. 

2. The relative importance of a commodity in the index is often 
changed by the substitution of one price series for another relating to 
the same commodity. Such a change in relative importance occurs 
whenever the price level of the new series differs from that of the 
former series, since the same "quantity weight” is used in both cases. 
Examples of changes in relative importance of particular commodities 
are quite numerous, though such changes ordinarily have not been 
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large. Of the 15 substitutions in 1936 of one price series for another, 
there were 11 where the relative importance of the commodity changed. 
The greatest individual relative change was in the case of “harvester- 
threshers,” where in the month preceding the substitution the new se- 
ries was 26.4 per cent above the former series. A substitution became 
necessary in January, 1936, because the manufacture of the earlier 
model was discontinued. The price of the old model for January was 
$1,008.75, the “quantity weight,” expressed in thousands, 15, }delding 
a cross-product of 15,131. Since the aggregate of all such cross-products 
for the agricultural implements subgroup was 205,387, harvester- 
threshers before the substitution represented 7.4 per cent of the en- 
tire subgroup. The price of the new model for January was $1,275.00 
and the product of price by 15, the “quantity weight,” was 19,125. 
The aggregate of all the cross-products for the agricultural implements 
subgroup, including the new cross-product for harvester-threshers, was 
209,381. After the substitution of the new series, therefore, harvester- 
threshers represented 9.1 per cent of the subgroup total, as compared 
with 7.4 per cent noted above. In the case of storage batteries, the dif- 
ference in the price levels of the new series and the former series was 
not so great, amounting to 23.0 per cent; the effect on the composite 
index, however, was greater, since the cross-product for storage bat- 
teries changed by 16,048, from 69,856 to 53,808 while the cross-product 
for harvester-threshers changed by only 3,994, expressed in thousands 
of dollars. The size of the cross-products is, of course, a measure of the 
relative importance of commodities in the index. 

3. Comparison of indexes computed by the chain method for any 
two weeks or months does not in general give the same result as would 
be secured by a direct comparison of the prices in the two periods. This 
difference in the results arises even within a period during which no 
general change in weights has been made. 

4. The method of computation employed for the chain index implies 
that each price series used is appropriate for multiplying by the estab- 
lished “quantity weight” to obtain a meaningful value aggregate. In 
other words, it is assumed that the particular grade and market repre- 
sented by the price series used in the index provides a price near enough 
the average for the whole industry so that it can be multiplied by the 
number of units to give a valid measure of the commodities’ total 
value. In fact, this is not always the case, even where no substitutions 
have been made. Moreover, a substitution which changes the level of 
the price series would, as has been pointed out above, render the 
multiplication no longer appropriate, even though the original price 
and quantity figures could appropriately be multiplied. 
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III. THE REVISED METHOD 

The method recently adopted for the computation of the Bureau of 
Labor Statistics’ wholesale price index is the customary weighted ag- 
gregate method, with a fixed base.^ When a substitution in an in- 
dividual price series is made, the new series is adjusted to the level of 
the former series, so that the cross-product and the aggregate remain 
comparable with corresponding cross-products and aggregates for pre- 
ceding periods. In practice, this is accomplished by adjusting the 
‘‘quantity weight” (Qa). 

For example, a substitution occurred in the price of currants in 
January, 1937, when the “Patras” series replaced the “Amalia” series. 
The discontinued series showed a price of 11.0 cents per pound for 
December, 1936, and the substitute series a price of 11.5 cents per 
pound for the same month. Examination of the nature of the two series 
and of their movements during the preceding five years, as shown on 
the top section of the chart, indicated that the relationship existing 
in December was typical. The ratio, 11.0/1 1.5 = .95652, therefore, 
measures the size of the adjustment to be made in the new series in 
order to maintain comparability with the former series. The adjust- 
ment might have been made by multiplying the price for each month 
after December by the ratio, and then multiplying by the “quantity 
weight,” 8,215, expressed in thousands, to obtain the cross-product 
necessary for the index. It has been simpler, however, to make a single 
multiplication of the “quantity weight” by the ratio found above. This 
yields 8, 21 5 X. 95652 = 7, 858. The new multiplier 7,858 is used for 
subsequent months. 

As a result of the adjustment made in the quantity figure, the num- 
ber used to multiply the price series ceases (after a substitution) to 
have significance as a quantity.® It becomes a convenient multiplier, 


* The formula may be written as follows: 

2HPkQh) 

Ik - 100 

S(Po<?A) 

Where Ik ** index for the given month 
Pk ** price for the given month 
Po price for the base year (1926) 

Qh ** quantity at the time h. 

For the purpose of comparison the formula previously used is repeated here as follows: 

liiPkQh) 

Ik /fc-i 

S(P*-.iQa) 

In using these formulae it should be noted that Qh in the former method represents an actual quantity. 
In the revised method Qh represents an actual quantity except in case of a substitution when it ceases 
to have significance as a quantity. 

* Adjustment of the quantity figure raises certain problems in connection with the computation of 
an average price for a group of series. Computation of such an average price is rarely appropriate, 
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which keeps the relationship between the cross-product for the com- 
modity involved in the substitution and the aggregate for the subgroup 
or group the same as before the substitution. 

The introduction of the fixed-base method requires, of course, the 
computation of a comparable aggregate 2(PoQ&) for the base year, for 
each subgroup and group and for the composite index. On account of 
the general changes in weights which have been made since the base 
year (1926), and because of the substitutions in price series which have 
occurred, it was not feasible to compute these base aggregates directly. 
Therefore, the base aggregates used were obtained by dividing the 
a^egates for December, 1936, by the index numbers for the same 
month, which it will be recalled are on the 1926 base. The aggregates 
thus found preserve the comparability of the indexes computed by the 
revised method with indexes computed by the former method. 

The computation of the base aggregate for the "grains” subgroup 
illustrates the method which was followed. The aggregate for the 
"grains” subgroup for December, 1936, was 1,548,616, in thousands of 
dollars. The index for this subgroup for the same month was 109.00, 
on the 1926 base. The aggregate for the base year 1926 was calculated 
by dividing 1,548,616 by 109.00 and multiplying by 100, thus obtaining 
1,420,749. This base aggregate was then used to divide the aggregate 
for the subgroup for each month after December, 1936, in order to 
obtain the corresponding subgroup index. Obviously, division of the 
aggregate for December, 1936, (1,548,616) by the base aggregate 
1,420,749 and multiplication of the result by 100, yield the original 
index for December (109.00). Since aggregates for months following 
December have been made comparable with the aggregate for Decem- 
ber, indexes for these months are likewise comparable with the 
December index. 


Appraisal of Revised Method 

The revised method of computation escapes the serious practical 
difficulty and avoids several, though not all, of the theoretical diffi- 


beoause the units are usually heterogeneous. In some cases, however, it may be proper. For example, an 
average might be computed for the 18 butter series. In such instances, before any substitutions, the 
average price would ordinarily be obtained by dividing the aggregate of the cross-products for the 
group by the sum of the ‘quantity weights.” After a substitution, one of several procedures might be 
followed, depending upon the purpose and upon the circumstances. If an average price comparable with 
preceding average prices were desired for the purpose of indicating price changes from one period to 
another, the aggregate of the cross-products should be divided by the sum of the unadjusted ‘quantity 
weights.” If, on the other hand, an average price is desired to indicate as precisely as possible the levd 
of prices for the commodity at a single time, a different divisor would probably be necessary. The aggre- 
gate might be divided by the sum of the adjusted ‘quantity weights,” or an entirely new oomputaUon 
might be made. 
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culties inherent in the former method. Its success in dealing with these 
problems is outlined in the five paragraphs below: 

1. Since the essence of a fixed base index is a series of comparable 
cross-products and aggregates, the regrouping of commodities into 
special combinations is a relatively simple matter. In this practical re- 
spect, the advantage over the chain index is significant. 

2. The relative importance of a commodity is unaffected by the sub- 
stitution of one price series for another, no matter how much difference 
there may be between the levels of the two series. In this respect, the 
revised method is eminently successful. 

3. The revised index will not in general give the same result for a 
given month as would be secured by comparing the prices in that 
month directly with prices In the base period. This situation arises 
because of the changes in weights which have been made since 1926, 
and because of the use of the former method until the end of 1936; it 
is not a result of the type of index. Within the period of use of the re- 
vised method, at least until another change in weights is made, the 
comparison of any two months on the 1926 base will yield the same re- 
sult as would be secured by comparing prices in one month directly 
with prices in the other. 

4. Where the original price series could appropriately be multiplied 
by the quantity figure derived from Census data, the fixed-base index 
maintains the appropriateness of the multiplication even though sub- 
stitutions are made. Where the multiplication was not appropriate in 
the first instance, this index maintains the inappropriateness. This 
problem is essentially associated with the aggregative form of index.* 
It is a problem to which the Bureau of Labor Statistics intends to give 
consideration during the current program for revision and expansion 
of its wholesale price reporting service. 

5. As the accompanying table indicates, the differences between 
indexes computed in accordance with the former method and those 
using the revised method have been so small during the period since 
January, 1937, that the advantage of the revised method on theoretical 
grounds is not demonstrated. Over a longer period, however, differences 
between the results of the two methods are almost certain to arise, and 
may prove substantial for some of the subgroups and groups. In such 
cases, the results of the revised method should be more satisfactory, 
because in the revised method the relative importance of a commodity 

• For • diaouMion of tbU point lee H. B. Arthur, *Weightad Afgregatw nnd Index Numbete,* 
This JotnwAt.. 82 (1087), 802. 
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is unaffected by substitutions, while in the former method the relative 
importance of a commodity could be changed. 

Introduction of Revised Method into Computation 

The revised method was introduced into the monthly index with the 
computation of the figure for July, 1937, and its use has been extended 
back to January, 1937. Comparable aggregates thus exist for each 
month beginning with December, 1936. The differences in the results 
obtained by the former method and by the revised method have been 
so small during the period of overlap that a direct substitution has been 
possible. The effect on a group index, rounded to the nearest tenth of a 
per cent, was in no case more than 0.1 per cent. The greatest difference 
for any subgroup index was 0.4 per cent. 

The introduction of the revised method into the weekly index has 
not been completed at the time of writing. It is expected, however, 
that the weekly indexes will be currently computed in accordance with 
the revised method before the end of 1937, and that the computation 
will be extended back for a brief period before the date of introduction. 
When the revised method of computation is introduced into the weekly 
index, there will be a slight break in homogeneity in the composite 
index and in most of the group indexes. As a result of the chain method, 
the weekly indexes have wandered away slightly from the monthly 
index, though the largest discrepancy for any group is at the present 
time only 1.8 per cent. When the revised method of computation is 
introduced, the weekly indexes will be brought to the level of the 
monthly indexes, and should in the future remain at approximately 
the same level as the monthly indexes. The divergencies that may arise 
from time to time should be small in amount and random in direction. 

IV. TECHNIQUE OF SUBSTITUTION 

The substitution of one price series for another may properly be 
made only where it is clear that the two series relate to the same 
market (in the broad sense). In all cases where a series is discontinued, 
therefore, it is necessary to invest^iate the discontinued series together 
with any series that may be available as possible substitutes. The 
object of this investigation is to determine the precise market to which 
the discontinued series related, and to select a substitute series which 
represents the same market. In any case in which a former series has 
become non-representative of the market which it was originally in- 
tended to describe, it may be necessary to introduce the new series at 
some date previous to that at which the necesraty for substitution 
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arose, and to make corresponding revisions in the indexes for inter- 
vening months. 

When a satisfactory substitute series has been selected, the adjust- 
ment of the quantity multiplier to take account of the substitution 
should, of course, be made on the basis of the typical relationship be- 
tween the two series. 

The substitutions that had been made in accordance with the former 
method of computation between January and July, 1937, were re- 
examined to assure their validity, and all were found to be satisfactory. 
Consequently each pair of series was tested to determine the typical 
relationship. A semi-logarithmic chart was drawn comparing the two 
series for the period beginning with January, 1932, or for as much of 
this period as both were available. In almost all cases, graphic inspec- 
tion showed a reasonably consistent relationship between the two series 
concerned. Price fluctuations came at the same, or nearly the same, 
times and were of approximately the same magnitude in the two series. 
Where this condition existed, and where the price-spread in the last 
month before the substitution appeared to be about the same as that 
during the entire period, the last month was used as the basis for com- 
puting the ratio of the substitute series to the former series. An adjust- 
ment based on a single month may be theoretically objectionable, but 
the objections should be largely answered by the use of a single month 
only where it is apparently typical. Moreover, use of a single month 
creates no problem of a break at the time of substitution, which might 
occur if a broader period were used as the basis for the adjustment. 
Finally, the use of a single month reduces the amount of revision of 
back data, and requires less clerical work than use of a broader period. 

In several cases (mainly among the furniture items) overlapping 
price data could be obtained for no more than a single month. Here, 
apparently, when one style is replaced by another the process is abrupt, 
and the old styles are withdrawn completely as soon as the new are 
placed upon the market. An examination of the spread during previous 
months could not be made, and the single month of overlap was neces- 
sarily accepted as typical. It is hoped that in the approaching revision 
of the furniture series, a more satisfactory treatment of this problem 
of style changes can be developed; but in the meantime no other 
solution was possible. 

In most cases, the last month before the substitution could properly 
be taken as providing a typical spread between the two series. How- 
ever, there were a few instances in which this was not possible. A situa- 
tion which will probably occur fturly frequently was found in the case 
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of cotton sheeting. The Bureau had been quoting prices on an un- 
bleached sheeting with a thread count of 64X64, running 3.72 yards to 
the pound. The reporting of this series was discontinued by the manu- 
facturer, and a substitute series of prices was selected for a different 
grade of sheeting with a thread count of 64X68, running 3.50 yards 
to the pound. From late 1933 until October, 1936, as the accompanying 
chart shows, the price of the substitute series was consistently below 
the price of the discontinued series by a nearly constant relative 

COMPARISON OF INDEX NUMBERS OF WHOLESALE PRICES USING THE FORMER 
method OF COMPUTATION AND THE REVISED METHOD OF COMPUTATION 
By Groups of Commoditien, January to May 1937, Inclusive 
(1926*100) 

Column (a) Former Method 
Column (b) Revised Method 


Groups 

January 

February 

March 

April 

May 

(a) 

(b) 

(a) 

(b) 

(a) 

(b) 

(a) 

(b) 

(a) 

(b) 


All oommoditicH 

85.90 

85.93 

86.27 

86 27 

87.77 

87.76 

QQI 


in 11 

87.37 

Farm Products 

91 40 

91.62 

91.38 

91 41 

94 05 

94 11 



itSE!! 

89.75 

Foods 

Hides A leather 

87.08 

87.07 

86 98 

86.98 

87.53 

87.5.3 

Q3 

||U| 

84.18 

84 17 

products 

101.71 

101.74 

102.72 

102 76 

104.17 

104.19 

106.30 

106.32 

106.70 

106.73 

Textile products 
Fuel A lighting 

77.60 

77.60 

77 60 

77.60 

78.28 

78.21 

79.56 ' 

79.66 

78.74 

78 73 

materials 

70.69 

76.69 

76.77 

76.76 

76.16 

76.16 

76 34 

76.33 

77.17 

77.06 

Metals A metal 
products 
Building ma- 

90.91 

90.91 

91.71 

91.71 

96 99 

96.98 

96.56 

96.55 

95.79 

96.79 

terials 

91.32 

01.33 

93.29 

93 30 

95.80 

96 88 

96.72 

96.74 

97.10 

97.18 

Chemicals A 
drugs 

Housefurnish- 

87.69 

87.69 

87.76 

87.75 

87.54 

87.54 

86.92 

86.92 

84.46 

84.46 

ing goods 

86 64 

86.59 

87.92 

87.87 

88.44 

88.39 

88.95 

88.07 

89.30 

89.32 

Miscellaneous 

76.16 

76.15 

77.26 

77.23 

79 46 

79.41 

81.10 

81.05 

80.55 

80.50 


Note: The indexes are presented here to hundreths for more exact comparison of the two methods. 
In official publications the indexes are given to tenths, as the significance of the second decimal is 
doubtful. 


amount. From that time on, both series rose quite vigorously, but the 
substitute series rose much farther than the discontinued series, so that 
it was actually above the discontinued series in December, the last 
month in which the discontinued series was quoted. On investigation, 
it was learned that the former series was no longer being manufactured. 
In order to close out remaining stocks at a time when the market for 
cotton goods was rising very rapidly, the price of the former series was 
advanced more slowly than the prices of similar goods. The price rise 
of the substitute series was definitely a better measure of the market 
at the time. Consequently, December, 1936, could not properly be used 
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as the overlap period. The index was therefore revised back through 
October, 1936, introducing the substitute series in that month. Since 
the aggregates have been made comparable only beginning with 
December, the substitution was made by the chain method, and the 
quantity multiplier was not changed. If an adjustment of the quantity 
multiplier had been made, however, it would have been done on the 
basis of September, 1936. 

A second series that raised a problem is presented in the bottom 
section of the chart. The former series for cotton thread was reported 
to the Bureau as an unweighted average of the prices for 8 to 200 
ticket. The substitute series was reported as an unweighted average of 
the prices of 40, 50, and 60 ticket only, which represent the bulk of the 
total business. Although the sizes of thread included in the substitute 
series were also included in the former series, the two series had 
peculiar differences in movement. No typical spread appeared. How- 
ever, since the upward movement shown by the substitute series be- 
tween November, and December, 1936, was a better measure of the 
price change for cotton thread than the downward movement of the 
former series between October and December, it was decided to make 
the substitution in October, 1936, revising the index back to that time. 
As in the case of cotton sheeting, no adjustment in the multiplier was 
made; if an adjustment had been made, it would have been on the 
basis of the overlap in September. 



the use of ranks to avoid the assumption of 

NORMALITY IMPLICIT IN THE ANALYSIS OF VARIANCE 

By Milton Fbiedman 
National Resources Committee 

M ost projects involving the collection and analysis of statistical 
data have for one of their major aims the isolation of factors 
which account for variation in the variable studied. The statistical tool 
ordinarily employed for this purpose is the analysis of variance. Fre- 
quently, however, the data are sufficiently extensive to indicate that 
the assumptions necessary for the valid application of this technique 
are not justified. This is especially apt to be the case with social and 
economic data where the normal distribution is likely to be the excep- 
tion rather than the rule. This difficulty can be obviated, however, by 
arranging each set of values of the variate in order of size, numbering 
them 1, 2, and so forth, and using these ranks instead of the original 
quantitative values. In this way no assumption whatsoever need be 
made as to the distribution of the original variate. 

The utilization of ranked data is thus frequently a desirable device 
to avoid normality assumptions; in addition, however, it may be ines- 
capable either because the data available relate solely to order, or 
because we are dealing with a qualitative characteristic which can be 
ranked but not measured. 

The possibility of using ranked data in problems involving simple 
correlation and thereby avoiding assumptions of normality has re- 
cently been emphasized in an article by Harold Hotelling and Mar- 
garet Richards Pabst.' It is the purpose of the present article to out- 
line a procedure whereby the analysis of ranked data can be employed 
in place of the ordinary analysis of variance when there are two (or 
more) criteria of classification. This procedure has two major advan- 
tages. As already indicated, it is a pplicable to a wider 
than the ordinary analysis of variance. In addition, it is less arduous 
than the latter technique, requiring but a fraction as much time. The 
loss of information through utilizing the procedure outlined below 
when the analysis of variance could validly be applied may thus be 
more than compensated for by its greater economy. This consideration 
is likely to be especially important with those large scale collections of 
social and economic data which have become increasingly frequent in 
recent years and for which the funds available for anal}rsi8 are limited. 

‘ “Ruik ComUtion and TmU ct Signifiaanae lavolTiiig No Aaaumption of Normality,* dnnolt of 
MaUumuOtci SWMiM, VII (10M) 29-t3. 
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THE PROCEDURE 

The procedure, which I shall call the method of ranks, involves first 
ranking the data in each row of a two-way table and then testing to 
see whether the different columns of the resultant table of ranks can 
be supposed to have all come from the same universe. This test is 
made by computing from the mean ranks for the several columns a 
statistic, Xr*> which tends to be distributed according to the usual 
distribution when the ranking is, in fact, random, i.e., when the factor 
tested has no influence. 

The details of the procedure can best be explained by presenting an 
example. Table I gives the standard deviations of expenditures on 
different categories of expenditure for seven income levels.* It is de- 

TABLE I 

STANDARD DEVIATIONS AT DIFFERENT INCOME LEVELS* OF EXPENDITURES ON 
THE MAJOR CATEGORIES DURING 1935-36 OF 246 MINNEAPOLIS AND 
ST. PAUL FAMILIES OF WAGE-EARNERS AND LOWER 
SALARIED CLERICAL WORKERS 


Annual family inoome 


Category of expenditure 

l.CKX) 

11,000- 

1,260 

81,250- 

1,600 

81,600- 

1,760 

81,760- 

2,000 

82,000- 

2,260 

82,260 

2.600 

Housing 


168.42 

889.63 

877.94 

8100.0 

8108.2 

8184.9 

Household operation 

42.19 

44.31 

60.91 

73.90 

43.87 

61.74 

102.3 

Food 

71.27 

81.88 

100.71 

86.62 

100.3 

90.76 

100.6 

Clothing 

Furnishings and equip- 

37.69 

60.06 

66.97 

60.79 

71.82 

83.04 

117.1 

ment 

68.31 

62.73 

96.04 

60.42 

104.33 

89.78 

86.77 

Transportation 

46.27 

82.18 

129.8 

181.0 

172.33 

164.8 

246.8 

Recreation 

19.00 

23,07 

38.70 

45.81 

69.03 

60.69 

66.18 

Personal care 

8.31 

8.43 

9.16 

14.28 

10.63 

16.84 

12.60 

Medical care 

20.16 

33.48 

60.08 

69.36 

114.34 

46.28 

101.6 

Education 

3.16 

4.12 

12.73 

18.96 

8.89 

41.62 

66.33 

Community welfare 

4.12 

18.87 

8.64 

12.92 

26.30 

19.86 

16.76 

Vocation 

7.68 

11.18 

10.44 

10.96 

10.54 

13.06 

14.39 

Gifts 

6.29 

10.91 

11.22 

26.26 

42.26 

48.80 

69.38 

Other 

6.00 

6.67 

22.23 

2.46 

6.24 

1.00 

4.00 


* In computing the standard deviatione the influence of family composition (in terms of number 
of members and their age) was eliminated by grouping the families at each income level into similar 
family types and computing the sums of squares within such income-family type groups. These sums 
of squares were summed for the family types at each income level and divided by the number of de- 
grees of freedom. This gave the variance at each income level. It is the square roots of the variances 
which are entered in the table. 

t The figures in this table are based on schedules collected by the Cost of Living Division of the 
U. S. Bureau of Labor Statistics. These schedules were loaned to the National Resources Committee 
for special analyses, of which this is one. 

* The figures given in Table I were obtained from schedules on the receipts and disbursements of 
families of wage earners and lower salaried derioal workers during 193fi-30 collected in Minneapolis 
and St. Paul by the Cost of Living Division of the U. 8. Bureau of Labor Statistics. These schedules 
were loaned to the National Resourcee (Committee for special analyses, seveitd of which are used in this 
article. 
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sired to determine whether the standard deviations differ significantly 
for the different income levels. 

The first step is to form Table II from Table I by ranking the stand- 
are deviations for each category, giving the lowest value a rank of 1, 

TABLE II 

ranking of income levels by size of STANDARD DEVIATION FOR EACH 
CATEGORY OF EXPENDITURE* 


Annual family income 


Category of expenditure 

$760- 

1,000 

11,000- 

1,250 

$1,260- 

1,500 

1 .. 

11,500- 

1,760 

$1,760- 

2,000 

$2,000- 

2,250 

$2,260- 

2,500 

Housing 

5 

1 

3 

2 

4 

6 

7 

Household operation 

1 

3 

4 

6 

2 

5 

7 

Food 

1 

2 

7 

3 

6 

4 

6 

Clothing 

Furnishings and equip- 

1 

3 

2 

4 

6 

6 

t 

7 

ment 

2 

1 

6 

3 

7 

5 

4 

Transportation 

1 

2 

3 

6 

6 

1 4 

7 

Recreation 

1 

2 

3 

4 

7 

5 

6 

Personal care 

1 

2 

3 


4 

7 

5 

Medical care 

1 

2 

4 

6 

7 

3 

6 

Education 

1 

2 

4 

5 

3 

6 

7 

Community welfare 

1 

5 

2 

8 

7 

6 

4 

Vocation 

1 

6 

2 

4 

3 

6 

7 

Gifts 

1 

2 

3 

4 

6 

6 

7 

Other 

5 

4 

7 

2 

6 

1 

3 

a. Total 

23 

36 i 

53 

67 

70 

70 

83 

b. Mean rank 

1.643 

2.571 

3.786 

4 071 


6.000 

5.929 

c. Deviation 

-2.357 

-1.429 

-.214 

.071 

1 1.000 

1.000 

1.929 


Sum of squared deviations 13.3692 
Xr*«40.108 


* The figures in this table are derived from Table I. 


the next lowest rank of 2, etc.* Thus, in each row of Table II, we have 
a set of numbers from 1 to 7, since there are seven income levels. 

On the hypothesis that for any one category the value of the stand- 
ard deviation is the same at all income levels, differences among the 
values in each row of Table I will arise solely from sampling fluctua- 
tions. The rank entered for a particular income level would then be a 
matter of chance; in repeated samples each of the numbers from 1 to 7 
would appear with equal frequency.* 

* It is, of course, immaterial whether the ranking is from the lowest to the highest or the reverse, 
i.e., from the highest to the lowest. 

* This statement is strictly valid only if the different entries in the same row are assumed to oome 
from the same universe — no matter, of course, what its nature. In the present example it requires some 
qualification since the standard deviations in each row are not all based on the same number of oases. 
In this case, while two entries in the same row of the original table (e.g., Table 1) will have the same 
expected value, one will exceed the other more than half the time. The reason for this is that the 
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If, therefore, the standard deviation were independent of the income 
level, the set of ranks in each column would represent a random sample 
of 14 items (that being the number of categories of expenditure) from 
the discontinuous rectangular universe — 1, 2, 3, 4, 5, 6, 7. The mean 
of this universe is 4, or, in general, i(p+l)) where p is the number of 
ranks. The variance is also 4, or in general (p*— 1)/12.‘ 

The next step in the procedure is to obtain the mean rank for each 
column. These are given on line b of Table II. In the absence of a rela- 
tion between the standard deviations and income level, these means 
are all estimates of the same thing, namely of the mean of the rec- 
tangular universe. Moreover, the sampling distribution of the means 
will be approximately normal so long as the number of rows is not too 
small.* 

The sampling distribution of the mean ranks (where fj is the mean 
rank of the j-th column) will have a mean value (p) of i(P+l) a 
variance (t* of (p*— 1)/(12 n), where n is the number of rows, i.e., the 
number of ranks averaged.^ 

Since the true mean and true standard deviation of the chance 
universe are known, the hypothesis that the means come from a single 
homogeneous normal universe can be tested by computing 


, P - 1 ^ „ 12n 

Xr* ® — Lt (»•»■ - py = — 7-,. 

Pff* /-I p(p + 1) ,-i 


Z{r-,-i(p + l)}*. 


sampling distribution of the ratio of two variances is not symmetrical unless both variances are based 
on the same number of degrees of freedom. The mean value of the ratio is approximately unity, but the 
median is not equal to one — it is less than one if the numerator is based on fewer degrees of freedom 
than the denominator, and conversely. In ranking two standard deviations, therefore, the one based 
on the smaller number of oases would receive a rank of 1 more than half the time. When more than two 
standard deviations are ranked this tendency is somewhat compensated for by the greater probability 
that those based on the fewest oases will reoeive relatively high ranks, and thus the average rank will 
be less affected. This difficulty does not, however, affect the validity of the illustrative analysis presented 
here, since the two highest income classes contain the smallest numbers of families but have the highest 
average ranks. 

More generally, when the entries in different columns of the same row come from ssrmmetrioal 
universes with the same mean but different variances, the several ranks will have the same expected 
value, but the probability distribution for each cell will not be exactly rectangular. This condition of 
Bsnnmetry is a sufficient condition for the ranks to have the same expected value: it is, however, more 
stringent than is necessary. This difficulty clearly calls for further analysis. 

* The sum of the numbers from 1 to p is |p(p+l)« The mean is therefore f (p+D. The sum of the 
squares of the numbers from 1 to p is (2p-4'l)(p+l}p/ff. The variance is, therefore, (2p+l)(p+l) /6 

* That the sampling distribution of samples drawn from a rectangular universe approaches nor- 
mality quite rapidly is, of course, well known. The distribution of means for samples of two is a tri- 
angle: for samples of three it is made up of three parabolic segments, the first and third concave up- 
wards, and the middle one concave downward. An empirical distribution for samples of ten is given by 
Hilda Frost Dunlap, *An filmpirioal Determination of the Distribution of Means, Standard Deviations 
and Correlation Coefficients Drawn from Rectangular Populations,” Annale of MathenuUieal Statietice, 
11 (1931 ), 60-81. The universe sampled was a discontinuous rectangular universe, including the integers 
from 1 to 6. The empirical distribution shows extremely close conformity to the normal curve. 

* This follows from the fact that the variance of a mean of n observations of equal weight is 1/n 
times the variance of an individual observation. 
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So long as the number of rows and columns is not too small, x,* com- 
puted in this way will be distributed according to the usual x* distribu- 
tion with p— 1 degrees of freedom.® If, now, Xr* is significantly greater 
than might reasonably have been expected from chance, the implica- 
tion is that the mean ranks differ significantly, i.e., that the size of the 
standard deviation depends on the income level. 

The computation of Xr* is extremely simple. The mean of the seven 
mean ranks is, of necessity, equal to the true mean of 4. The difference 
between the mean rank for each column and 4 is given on line c of 
Table II. The sum of the squares of these differences is 13.3692 and 
X,® =40.1076. 

This illustrative computation has been made using a formula that 
makes clear the nature of Xr®. In actual practice the following alterna- 
tive formula which involves only integers and makes unnecessary the 
computation of the actual mean ranks will be found more convenient: 

12 P / n 

Xr® = L ( Hr a ) - 3n(p-f 1), 

np(p+l) ^ 

where r is the rank entered in the i-th row and j-th column. 

The number of degrees of freedom on which this estimate is based 
is p — 1 = 6. For six degrees of freedom the value of x® which would be 
exceeded by chance once in 20 times is 12.592, and once in a hundred 
times, 16.812.® The probability of a value greater than 40 is .000001.*® 
There can thus be little question that the observed mean ranks differ 
significantly, i.e., that the standard deviation is related to the income 
level. From the mean ranks it is seen that with but one minor exception 
the standard deviations consistently increase with income. 

Since the value of xr® is invariant under transpositions of the 
columns of ranks under their captions this information — that the ranks 
increase with income — has not been utilized. Whenever the columns 
themselves can be ranked, the additional information supplied by the 
relationship between the order of the mean ranks and the order of the 
colunms can be used by computing a rank difference correlation be- 
tween the two corresponding sets of ranks, determining the probability 
that the correlation coefficient obtained would have been equalled or 
exceeded by chance, converting this probability into the value of x® 

• For a justification of the formula for xr* and of the statement that xr* tends to be distributed 
like x’l M well ae for some indication of the number of columns and rows necessaryi see pp. 687-694 
and the mathematical appendix. 

• Fisher, R. A., Statiatical Methodtfor Reteareh Workers, Table III. 

Pearson, Karl, TabUa for StoHstieiaru and Biometricians, 3rd Edition, London, 1930, Part, I 
Table XII. 
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which corresponds to it for two degrees of freedom, and pooling the 
resultant value of jt* with Xr*.*®* In the present illustrative example the 
evidence is so clear that this additional information will obviously not 
affect the conclusion. It will, however, serve to exemplify the pro- 
cedure. The rank difference correlation between the mean rank and the 
income level is .991. (In deriving this coefficient the tied ranks were 
treated in the manner suggested below, i.e., they were assigned the 
average value of the ranks for which they were tied.) The probability 
of securing a value as great as or greater than this is between .00277 
and .00040. The value of x* corresponding to the larger of these figures 
for two degrees of freedom is —2 log, .0277 = 11.77. Adding this to 
Xr* gives 51.88 as the value to be entered in the x* table for 8 degrees of 
freedom. The probability associated with this value is smaller than 
that for xr® and, indeed, is so small that it cannot be determined from 
the published tables. 

In order to test whether the standard deviations are related to the 
type of expenditure it is only necessary to repeat the above analysis; 
this time, however, treating the columns is the way in which the rows 
were previously treated, and vice versa. Thus the standard deviations 
would be ranked for each income level, and the mean ranks obtained 
for each type of expenditure. 

It might appear offhand as if the procedure used to study the rela- 
tion between standard deviations and income level does not make 
use of all of the information provided by Table II, that it neglects the 
distribution of the ranks within the columns, and that this supplies 
additional information about the consistency of the ranking. This, 
however, is not the case. Since Table II must contain n I's, n 2's, . . . , 
n p’s, the total sum of the squared deviations from the grand mean 
is the same no matter what the arrangement of the ranks within the 
table — ^it is, in fact, equal to np(p®— 1)/12. The sum of squares within 
columns plus the sum of squares between columns must add up to 
this total. Knowledge of one of these sums of squares thus implies 
knowledge of the other. In the above example we have used the sum 
of squares between columns; no additional information is thus supplied 
by the sum of squares within columns. 

It should be noted that in testing the significance of the differences 
among the columns no assumption whatsoever needs to be made as to 
the similarity of the distribution of the original variate for the different 
rows. The test takes the form of comparing the mean ranks for the 
several columns; essentially, however, the null hypothesis tested is 

See HoteUing and Pabet, op. cU., pp. 35 and 40, and Fuher, op. oU. art., 21.1. 
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that the original entries in each row are from the same universe; 
whether or not this universe is the same for the different rows is en- 
tirely irrelevant to the validity of the test. 

The method of ranks does not provide for testing "interaction.” It 
is of the very nature of the method that it cannot do so. Without exact 
quantitative measurement, "interaction,” in the sense used in the 
ordinary analysis of variance, is meaningless. 

It should further be noted that the method of ranks may not provide 
a test of the influence of a factor if there is reason to suspect that this 
influence is in a different direction for the different rows; if, for example, 
the standard deviation increases with income for certain types of ex- 
penditure and decreases with income for others. For in such a case the 
mean ranks of the p columns may all have the same expected value, 
although the p ranks for each of the rows do not. Thus, if Xr^ is signifi- 
cant, the conclusion is that the ranking is not random. But Xr^ niay not 
be significant, not because the ranking is random, or because the dif- 
ferences in the mean ranks are too small for the observed sample to 
display significance, but because the influence of the factor tested is 
different in direction for the different rows. In this connection, however 
the general point should be emphasized that non-significant results do 
not establish the validity of the null hypothesis in the same way that 
significant results tend to contradict it. 

In some cases two (or more) of the values of the variate in a row will 
be identical, i.e., there will be "tied” ranks. Two procedures can be 
followed: first, the ranks tied for can be assigned to the two (or more) 
values at random; or second, each value can be given the average 
value of the ranks tied for (e.g., if two values are tied for the ranks 2 
and 3 each can be given the rank of 2.5). In general, the second of these 
procedures seems to be preferable, since it uses slightly more of the 
information provided by the data.^^ The substitution of the average 
rank for the tied values does not affect the validity of the Xr^ test.^^ 

THE EFFICIENCY OF THE METHOD OF BANKS RELATIVE 
TO THE ANALYSIS OF VARIANCE 

It is evident that the method of ranks does not utilize all of the in- 
formation furnished by the data, since it relies solely on order and 

This alternative method of handling tied ranks and its advantages were brought to my attention 
by Mr. W. Allen Wallin, who has developed a simple adjustment to the usual formula for the rank- 
difference correlation to allow for the treatment of tied ranks in this fashion. 

Its only effect is to change very slightly the "true" value of the variance. In the extreme case 
when tied ranks are as probable as untied ranks, the variance of an individual observation is changed 
from (p*~l)/12top(p-l)/12, i.e..it is reduced by (p-l)/12orintheratioof 1 to p+1. The reduction 
is thus relatively small when p is moderately large. 
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makes no use of the quantitative magnitude of the variate. It is this 
very fact that makes it independent of the assumption of normality. 
At the same time, it is desirable to obtain some notion about the 
amount of information lost, that is, about the efficiency of the method 
of ranks in situations where the analysis of variance provides the proper 
test.” 

For the special case of p«2 (i.e., of two ranks) the method of ranks 
is equivalent to the binomial series test of significance of a mean dif- 
ference, that is, it is equivalent to testing whether the proportion of 
positive differences between the pairs of values in each row of the 2Xn 
table (the proportion of 2’s in the first column of the table of ranks) 
differs significantly from J.” Now, W. G. Cochran recently showed” 
that the binomial series test of a mean difference has an efficiency of 
63.7 per cent. It follows that the method of ranks, for the special case 
of p=2, likewise has an efficiency of 63.7 per cent. 

u By the *effioienoy” of a Btatistio m used to estimate a parameter m is meant the ratio of the var* 
ianoe of the maximum likelihood estimate of m to the variance of m. The difference between this ratio 
and unity multiplied by 100 sivee the percentage of ^information” lost. (R. A. Fisher, op. cii.t Chapter 
IX.) 

In the present instance, since the analysis of ranks and the analysis of variance provide estimates 
of different parameters — in the one case, of xr*$ and in the other, of the analysis of variance ratio — it is 
first necessary to secure a relationship between the two parameters which can be used to estimate one 
from the other. In this way both methods can be used to estimate the same parameter. 

^ The analogous method for p greater than 2, while it provides a method for analysing a table of 
ranks and seems superficially closely related to the method of ranks, is essentially very different. 

This alternative procedure involves the formation from the basic table of ranks of a pXp contin- 
gency table giving the number of ranks of each siie in each column. Thus, one of the classifications is by 
column number, the other by the value of the rank. Such tables can then be analysed by computing x’ 
in the usual manner and testing its significance. Unless the number of rows is large relative to the number 
of eolumnt, the usual x* tables will, of course, not be applicable. Exact distributions can, however, be 
obtained in the manner indicated by F. Yates (*Contingenoy Tables Involving Small Numbers and the 
Test,” Journal of the Royal StaiiaticcU Soeietyt Supplement, Volume I (1934), pp. 2l7-*35). 

This procedure does not, however, test the same hsrpothesis as the method of ranks. The reason 
is that with the contingency table method the numerical valines of the ranks in no way affect the 
result, whereas in the method of ranks they do. Thus, consider the following 3 X3 tables of ranks: 

A. 1 2 3 B. 1 2 3 

12 3 12 3 

3 2 1 13 2 

It is clear that B indicates greater departure from the hypothesis that the ranking is random than does 
A. Both tables contain one column in which all three ranks are identical and two columns in which 
two out of three ranks are the same. But in B these latter two columns contain ra^ks which vary less 
than for the corresponding columns of A. Stated differently, in B every rank in the last two columns is 
greater than any rank in the first; no comparable statement is valid for A. 

The contingency analysis would indicate, however, that A and B diverge equally from expectation, 
since both will give contingency tables which, except for permutations of rows and columns, are 
identical. The method of ranks, on the other hand, will indicate that B diverges more from expectation 
than A; xr* is 4} for B, but only | for A. 

For the purpose of determining whether one variable has a significant influence on another, it 
seems clear that the method of ranks is definitely preferable to the contingency analysis just outlined. 

The reason why the two methods are equivalent for p"*2 is evident; when there are only two 
ranks, there is no possibility of different ranks diverging by varying amounts. 

*The Efficienoies of the Binomial Series Tests of Significance of a Mean and of a Correlation 
Coefficient,” Journal of the Royal Statiatieol RodHy, C (1987), 09-73. 



• The Use of Ranks 


683 


Moreover, this provides a measure of the minimum efficiency of the 
method of ranks. When p = 2, a classification in terms solely of greater 
or smaller is substituted for the exact quantitative measurements; 
as p increases a more and more finely subdivided scale is substituted 
for the exact measurements. It seems reasonable, therefore, that the 
loss in information through using ranks decreases as p increases. 

For the special case of n=2, it is shown below that Xr* and the rank 
difference correlation are essentially equivalent. On the assumption 
that the true correlation is zero. Hotelling and Pabst have shown that 
the efficiency of the rank difference correlation approaches 91.19 per 
cent as p increases. In their words, “the product-moment correlation 
is approximately as sensitive a test of the existence of a relationship 
in a normally distributed population with 91 cases as the rank correla- 
tion with 100 cases. ”1® 

For the more general case, when p and n are greater than 2 I have 
not been able to determine the efficiency of the method of ranks. It 
seems clear, however, that the loss of information is less than the 36 
per cent lost when p = 2 and probably greater than the 9 per cent lost 
when n — 2. 

In the absence of the theoretical analysis there are presented here 
the results of applying both the analysis of variance and the method 
of ranks to the same data. A comparison of these results will, of course, 
offer no conclusive evidence as to the relative efficiency of the two 
methods; but it should at least suggest whether the loss of information 
in using the method of ranks is so great as to vitiate completely its 
usefulness. 

The data analyzed are the same as those utilized in the illustrative 
analysis summarized in Tables I and II above, i.e., they are data on 
the expenditures and savings during 1935-36 of 246 Minneapolis and 
St. Paul families of wage earners and lower salaried clerical workers. 
In the present instance, however, the anal3^is is directed toward deter- 
mining whether income and family composition have a significant in- 
fluence on the expenditures for the various categories and on savings. 
The analysis given above, it will be recalled, attempted to determine 
whether income had a significant influence on the standard demotions 
of expenditure. 

The 246 families have been grouped into seven income classes,'^ 

Op. eit., pp. 42-43. 

The total income of a family is defined as including not only money income, but also the imputed 
value of gifts in kind, of food produced at home and of the use of a home owned by the family. 
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each $250 in range, and five family composition types.^’ This gives 35 
groups in all. 

For each of the major categories of expenditures, for savings, and 
for certain sub-groups of items, three variances have been computed: 
the variance (1) between income levels, (2) between family types, and 
(3) within groups.** 

For 14 major categories of expenditure, for 13 sub-groups of several 
of these categories, and for savings, there was computed the ratios of 
the variance between income levels and the variance between family 
types to the variance within groups. These ratios, designated as F< and 
Ff respectively, are given in Table III. 

To each of the 28 items considered, the method of ranks was also 
applied to test the influence of income and family type. 

In testing the influence of income, the seven mean expenditures for 
each family type were ranked. This gave five sets of seven ranks. In 
testing the influence of family type the procedure was reversed; the 
five mean expenditures at each income level were ranked, giving seven 
sets of five ranks. 

The results of the method of ranks are likewise given in Table III. 
This table gives the values of Xr® computed in testing for the influence 
of income, as well as those obtained in testing for the influence of 
family type. 

For both the analysis of variance and the method of ranks the values 
which are significant at the .01 level are indicated with a double star; 
those which are significant only at the .05 level, with a single star. 

The two methods yield measures of the influence of income and 
family type for 28 items. There are thus 56 independent analyses by 
each method. In Table III these measures are classified into three 

I* The family types are defined as follow: 

Tsfpe 1 Husband, wife, and one child under 16 

2 Husband, wife, and two children under 16 

3 Husband, wife, one person 16 or over, and one or no other persons 

4 Husband, wife, one child under 16, one person 16 or over, and one or two other persons 

5 Husband, wife, and three or four children under 16. ^ 

There was also computed the variance due to interaction. Since the method of ranks can give 
no measure of interaction, this variance is of no interest here. It is worth pointing out, however, that 
interaction was significant for only three out of 28 cases; for one of those the probability was between 
.05 and .01 and for two it was less than .01. 

Since the numbers of items in the subclasses are neither equal nor proportionate, there is some 
difficulty in decomposing the variation between groups. The variances between income levels and be- 
tween family types were computed by the method of weighted squares of means. This method does not 
give an estimate of interaction when there are more than two classes for both of the factors. Conse- 
quently, the variance due to interaction was computed by the method of unweighted means. 

For an excellent statement of the difficulties raised by disproportionate subclass numbers and of 
the available methods of analysis, see G. C. Snedecor, and Q. M. Cox, "Disproportionate Subclass 
Numbers in lables of Multiple Classification,” Eesearoh Bulletin 180, Agricultural Experiment 
Station, Iowa State College of Agriculture and Mechanic Arts (March 19351. 
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TABLE III 

RESULTS OF ANALYSIS OP VARIANCE AND METHOD OF RANKS 


Measurw of the Influence of Income and Family Type on Expendituree for the Major Categoriea 
of Expenditure and for Sub-Groups of Items, and on Savings, Based on Data on the Expenditures and 
Savings During 1936-36 of 246 Minneapolis and St. Paul Familiesi 


Item 

Anals^ of variance 
Ratios of variances* 

Method of ranks 

Xr« 

Income 

Fi 

Family 
type Ff 

Income 

Family 

type 

Major categoric of expenditure 


■nmm 



Food 

16.33** 


27.02** 

19.09** 

Household operation 

9.95** 


24.24** 

4.94 

Housing 

9.60** 


21.94** 

6.17 

Clothing 

9.40'M' 


26.54** 

9.46 

Recreation 

4.26** 

1.98 

23.83** 

11.89* 

Personal care 

4.10** 

.80 

21.11** 

4.14 

Transportation 

3.78** 

1.97 

24.00** 

10.06* 

Gifts 

3.36** 

.96 

21.17** 

3.74 

Community welfare 

2.95** 

.45 

17.04** 

.49 

Education 

2.93** 

1.79 

17.31** 

8.11 

Medical care 

2.61* 

.80 

18.69** 

6.61 

Vocation 

.69 

1.01 

4.71 

1.51 

Furnishings and equipment 

.42 

.37 

6.96 

3.69 

Other 

.25 

.30 

6.74 

6.40 

Savinge {or deficit) 

2.50* 

1.26 

14.74* 

4.67 

Sub~group9 of items 

Food*: 





Dairy products 

6.71** 

9.41** 

23.66** 

21.83** 

Fruit 

4.87** 

.38 i 

12.69* 

3.31 

Food away from home 

3,49** 

3.94** 

17.34** 

10.09* 

Meat 

2.69* 

2.02 

9.34 

3.77 

Miscellaneous foods 

2.01 

1.21 

15.00* 

6.49 

Fish 

.98 

2 43* 

4.11 

1.91 

Vegetables 

.73 

2.11 

6.69 

8.80 

Grain products 

.71 

4.76** 

3.26 

9.71* 

Sweets 

.20 

1.06 

3.96 

9.94* 

Poultry 

.20 

.99 

.30 

1.89 

Personal care: 





Personal service 

4.31** 

.70 

19.80** 

4.71 

Personal supplies 

3.38** 

.76 

14.34* 

1.49 

Household operation: 





Fuel and light* 

7.26** 

1.56 

23 25** 

6.74 


* Indicates that observed figure is 'significant,'* i.e., greater than the value which would be ex- 
ceeded by chance once in twenty times. For the ratios of variances this value is 2.14 for income and 
2.42 for family tsrpe. For xr’ it is 12.692 for income and 0.488 for family type. The difference between 
the values for income and family type is a result of a difference in the number of degrees of freedom on 
which the respective estimates are based. 

Indicates that observed figure is 'highly significant,” i.e., greater than the value which would 
be exceeded but once in a hundred times by chance. For the ratios of variances this value is 2.89 for 
income and 3.41 for family type. For xr* it is 15.033 for income and 13.277 for family type. 

1 The figures in this table are based on schedules collected by the Cost of Living Division of the 
U. S. Bureau of Labor Statistics. These schedules were loaned to the National Resources Committee 
for special analyses, one of which is presented here. 

$• i» 4. 4 See next page. 
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groups: those which would have been exceeded by chance (a) in more 
than five per cent of random samples, (b) in between five per cent and 
one per cent of random samples, and (c) in less than one per cent of 
random samples. An indication of the relative efficiency of the two 
methods is provided by Table IV, which gives a comparison of the two 
classifications. 

From the entries in the diagonal of Table IV, it is seen that for 46 
out of the 56 anal 3 rses the two methods lead to similar conclusions. In 
no case does one of the methods indicate a probability of less than .01 
while the other indicates a probability greater than .05. 


TABLE IV 

COMPARISON OF RESULTS OF ANALYSIS OF VARIANCE AND METHOD OF RANKS 


Method of ranks 
Probability of Xr* 

Analysis of varianoe 

Number of F’s with probability 

Total 

Greater 
than .05 

Between 
.06 and .01 

Less 

thitn .01 

Greater than .05 

28 

2 

0 

30 

Between .05 and .01 

4 

1 

4 

0 

Less than .01 

0 

1 

16 

17 

Total 

32 

4 

20 

56 


In this example, it seems clear that the loss of information in using 
the method of ranks is not very great. Indeed, on the basis of Table 
IV alone, it would be difficult, if not impossible, to choose between the 
two methods. 

A comparison of the ranking of the 28 items by the size of F and by 
the size of xA provides one further indication that the hypotheses 
tested by the two methods are essentially the same except for the 
inclusion of the normality assumption in that tested by the analysis 
of variance. The rank difference correlation between Fi and the 
corresponding xr* is .88; between Ff and the correspon(|ing Xr*> .66. 
Both correlations are very large in comparison with their standard 
error of .19. 


s is the ratio of the varianoe between inoome levels to the varianoe within elaasee. Ff ia the 
ratio of the varianoe between family typee to the varianoe within olaseee. 

* Expenditures include not only money expenses but also the imputed value of gifts in kind. For 
food, the imputed value of home produoed food, and for housing, the imputed value of the use of an 
owned home, are also inoluded. 

* The original data give the expenditures on the Bub«groups of food only for a seven day period. The 
remaining ratios in the table are all based on data for annual expenditures. 

* Fuel and light is, of course, but one of the sub-groups under household operation. 
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It should be noted that the illustrative comparison just presented 
is to some extent weighted against the analysis of variance. The dis- 
tribution of expenditure data departs considerably from normality,*® 
In addition, the analysis summarized in Tables I and II indicated 
that the standard deviation of expenditures is related to the income 
level; the assumption of uniform variance is, therefore, not justified. 
However, the body of data analyzed represents no more extreme a de- 
parture from the assumptions of normality and uniform variance than 
is frequently met with. 

THE RELATION BETWEEN THE DISTRIBUTION OP Xr* AND X® 

The statement was made above without proof that x? tends to be 
distributed as x* with p— 1 degrees of freedom. This statement requires 
justification. 

It is well known that the sum of the squares of m independent ob- 
servations drawn from a normal universe with unit variance and zero 
mean is distributed according to the x* distribution with m degrees of 
freedom. In the present instance, when the number of rows is not too 
small, the mean ranks can be treated as observations from a normal 
universe with a true mean |(p+l). However, only p— 1 of the p mean 
ranks are independent, since the sum of the p mean ranks must equal 
ip(p-l-l). If (p— 1) of them were selected at random, the sum of the 
squared deviations from the true mean of i(P+l) would seem to be 
distributed as x**- However, to discard one of the mean ranks would 
neglect some of the information; in addition, there is no criterion for 
deciding which to discard. Instead we can compute the mean squared 
deviation and multiply it by the number of degrees of freedom, (p— 1). 
This gives®* 

P ~ 1 A 

- — E (r,- - pY 

p »-i 

as the numerator of Xr*. The denominator must be <r®, the variance of f. 

On the question of the effect of departure from normality on the analysis of variance, see Egon 8. 
Pearson, “The Analysis of Variance in Cases of Non-normal Variation,” Biometrika, Vol. 23, 1931, and 
T. Eden and F. Yates, *On the Validity of Fisher's » Test When Applied to an Actual Example of Non- 
Normal Data,” Journal of AffricuUural Science, Vol. 23, 1033. The conclusion of both papers is that 
moderate departure from normality does not seriously affect the analysis of variance. 

** By analogy with x* as ordinarily defined, the multiplier (p -l)/p seems unnecessary. The differ- 
ence is this. In the ordinary case we have a sum of squares artificially lessened because the deviations are 
computed from the observed rather than the true mean. Here, the observed mean is, of necessity, equal 
to the true mean. We thus have the sum of p squared deviations from the (nte mean, one of these, 
however, being essentially a duplication. This is evident when there are only two columns and the 
two deviations must be equal in absolute value; it is less obvious when there are more than two columns 
and the duplication is, as it were, spread among all of the deviations. A rigorous demonstration that 
(p — l)/p is the multiplier needed to correct for this duplication is provided by the proof in the mathe- 
matical appendix that the xr* distribution approaches that of x** 
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This statement, of course, is not a rigorous proof that the distribu- 
tion of Xr^ approaches the distribution of x* as n increases. A rigorous 
proof has, however, been provided by Dr. S. S. Wilks and is reproduced 
in the mathematical appendix. 

In addition, the exact values of the first three moments of Xr* have 
been derived.** The mean value is p— 1; the variance, 2 (p— 1) (n— l)/n; 
and the third moment about the mean, 8 (p— l)(n— l)(n— 2)/n*. The 

table V 

EXACT DISTKIBUTION OF Xr> FOB TABLES WITH FBOM 2 TO 9 SETS OF THREE RANKS 

(p--3;n>2, 3, 4, 6, 6, 7. 8, 9) 

P is the probability of obtaining a value of as great as or greater than the corresponding value of Xr* 


n -2 

HBQH 

n ■•7 

n -8 

n “O 


p 

Xr « 


Xr * 

P 

Xr * 

P 

Xr * 

P 

0 

1.000 


1.000 

0.000 

1.000 

0.00 

1.000 

0.000 

1.000 

1 

.833 


.964 


.964 

0.26 

.967 

0.222 

.971 

3 

.600 

1.2 

.691 


.768 

0.75 

.794 

0.667 

.814 

4 

.167 

1.6 

.622 


.620 

1.00 

.664 

0.889 

.865 

1 

2.8 

.367 

2.000 

.486 

1.76 

.631 

1.666 

.569 

Xf » 

P 

3.6 

.182 

2.671 

.305 

2.26 

.366 

2.000 

.398 

0.000 

1.000 

4.8 

.124 

3.429 

.237 

3.00 

.286 

2.667 

.328 

0.667 

.944 

6.2 

.093 

3.714 

.192 

3.26 

.236 

2.889 

.278 

2.000 

.628 

6.4 

.039 

4.671 

.112 

4.00 

.149 

3.556 

.187 

2.667 

.361 

7.6 

.024 

6.429 

.086 

4.76 

.120 

4.222 

.164 

4.667 

.194 

8.4 

.0086 

6.000 

.052 

6.26 

.079 

4.667 

.107 

6.000 

.028 

10.0 

.00077 

7.143 

.027 

0.26 

.047 

6.666 

.069 


b 4 


7.714 

.021 

6.76 

.038 

6.000 

.067 

' 




8.000 

.016 

7.00 

.030 

6.222 

.048 

Xr > 

1 F 

Xr » 

P 

8.857 

.0084 

7.76 

.018 

6.889 

.031 

0.0 


0.00 

1.000 

10.286 

.0036 

9.00 


8.000 

.019 

0.6 

.931 

0.33 

.966 

10.671 

.0027 

9.26 


8.222 

.016 

ns 

.663 

1.00 

.740 

11.143 

.0012 

9.76 

.0048 

8.667 

.010 

ns 

.431 

1.33 

.670 

12.286 

.00032 

10.76 


9.556 

.0060 

ns 

.273 

2.33 

.430 

14.000 

.000021 

12.00 

.0011 

10.667 

.0036 


.125 

3.00 

.262 



12.26 

.00086 

10.889 

.0029 

BBS 

.069 

4.00 

.184 



13.00 

.00026 

11.556 

.0013 


.042 

4.33 

.142 



14.26 

.000061 

12.667 

.00066 

mm 

.0046 

6.33 

.072 



16.00 

.0000036 

13.666 

.00036 

ns 


6.33 

.062 





14.000 

.00020 



7.00 

.029 





14.222 

.000097 



8.33 

.012 





14.889 

.000064 



9.00 

.0081 





^ 6.222 

.000011 



9.33 

.0065 





18.000 




10.33 

.0017 







■i 


12.00 

.00013 








corresponding values for the x* distribution with p— 1 degrees of free- 
dom are p— 1, 2(p— 1), and 8(p— 1), respectively. It follows that Xr* 
and x^ always have the same mean value, and that the variance and 

> 1 am indebted to Mr. William C. Shelton for the derivation of the mean value and for suggesting 
the method of deriving the other moments. 
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third moment of Xr* approach the variance and third moment of x* as 
n increases. 

For the special case of p=3, the exact distribution of xr* has been 
derived for n from 2 to 9; and for p==4, for n equal to 2, 3 and 4.** 
Table V gives the distributions for p=3, and Table VI for p=4. These 
distributions give some empirical indication of how rapidly the 
distribution approaches the x* distribution; in addition, they can be 
used to make exact tests for small values of n and p. 

TABLE VI 

EXACT DISTRIBUTION OF Xr* FOR TABLES WITH FROM 2 TO 4 SETS OF FOUR RANKS 


(p-4;n-2» 3, 4) 

P the probability of obtaining a value of Xr* as great as or greater than the corresponding value of Xr*. 


n 

-2 

n -3 


n — 

4 


Xr * 

P 

Xr ‘ 

P 

Xr * 


Xr * 

P 

0 0 

1.000 

0.2 

1.000 

0.0 


6.7 

.141 

0.6 

.968 

0.6 

.968 

0.3 


6.0 

.105 

1.2 

.834 

1.0 

.910 

0.6 


6.3 

.004 

1.8 

.792 

1.8 

.727 

0.9 


6.6 

.077 

2.4 

.626 

2.2 


1.2 

.800 

6.9 

.068 

3.0 

.642 

2 6 

,624 

1 5 

.754 

7 2 

.054 

3.0 

.468 

3.4 


1.8 

.677 

7.6 

.052 

4.2 

.375 

3.8 

.342 

2 1 

.649 

7.8 

.030 

4.8 

.208 

4.2 

.300 

2.4 

.624 

8.1 

, 0.33 

6.4 

.167 

6.0 

.207 

2.7 

.608 

8.4 

.019 

6.0 

.042 

6.4 

.176 

3.0 

.432 

8.7 

.014 



6 8 

.148 

3 3 

..389 

9.3 

.012 



6.6 

.076 

3.6 

.356 

9.0 

.0069 



7.0 

.064 

3 9 

.324 

9.9 




7.4 

.033 

4.5 

.242 

10.2 

.0027 



8.2 

.017 

4 8 

.200 

10.8 

.0016 



9.0 

.0017 

6.1 

.190 

11.1 

.00004 





6.4 

.168 

12.0 

.000072 


The tables show that if we adopt .01 as a level of significance, then 
for p = 3, it is impossible to obtain a significant value for n less than 4, 
and forn==4 only perfect consistency will yield a significant value; for 
w = 5, two values will satisfy the criterion and for n = 6, four values. 
If .05 is adopted as a level of significance, only perfect consistency is 
significant for ns=3, while 2 values are significant for n=4, and four 
values forn« 5. 

For p=4, the .01 criterion cannot be satisfied for w = 2, is satisfied 
by perfect consistency for n=3, and by 6 values for n=4. The .05 

*• These distributions were derived by the rather laborious process of building up the distribution 
for each value of n from the distribution for the next smaller value. The labor involved increases greatly 
as n increases, and even more rapidly as p increases. 
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criterion is satisfied by one value for n»2, three values for n = 3, and 
11 values for na=4. 


CHART 1 

comparison of distributions of Xr* AND x* FOR TWO DEGREES OF FREEDOM 




The comparison of the x? distribution with the x* distribution is 
shown in Chart 1 for p «= 3 and in Chart 2 for p *a4. In making this com- 
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parison it is necessary to allow for the discontinuity of the Xr* distribu- 
tion. Only a discrete number of finite values of Xr* are possible while 
X® is continuous. The probability associated with any Xr* in Tables V 
and VI must thus be considered as corresponding to a value of x* inter- 
mediate between that value of Xr* and the immediately preceding 
value. This intermediate value has been arbitrarily chosen as halfway 
between the two values of Xr** It is these intermediate values which 
form the abscissas of the points plotted in the charts. 

Panel A of Chart 1 compares the Xr* distribution for a 3 X 9 table with 
the X* distribution for 2 degrees of freedom. For convenience, the dis- 
tributions have been compared in cumulative form. The ordinate gives 
the probability of securing a value of x* or Xr* as great as or greater 
than the abscissa. The solid line gives the x^ distribution, the dotted 
line, the Xr* distribution. The agreement between the two distributions 
is very close. The cumulative curve for the Xr* distribution tends to 
be somewhat above that for the x* distribution for low values of Xr* 
and below it for high values. This is to be expected since Xr* must 
be less than a fixed finite value (that corresponding to perfect consist- 
ency) while X* is not so limited. 

In utilizing tests of significance, it is the small values of P, i.e., one 
of the tails of the distribution, with which we are ordinarily concerned. 
In order to bring out more clearly the behavior of this part of the Xr* 
distribution, a logarithmic scale is used for the probability in Panel B 
of Chart 1 . This panel gives the cumulative distribution of xr* to the 
right of P = .10 for p = 3, and n = 3, 5, 7, 9; as well as the corresponding 
portion of the x* distribution. The chart shows the tendency of this 
portion of the Xr® curve to be below the x* curve. It also clearly indi- 
cates the tendency for the xr* distribution to approach the x* distribu- 
tion and suggests that it does so fairly rapidly. 

Panels A and B of Chart 2 are similar to the corresponding panels 
of Chart 1, but relate to p=4. Panel A compares the Xr* distribution 
for a 4X4 table with the x* distribution for three degrees of freedom. 
The agreement is good, although, because of the smaller value of n, the 
discrepancies arc somewhat greater than in Panel A of Chart 1. It 
indicates the same consistent tendency for the Xr* distribution to be 
above the x* distribution for small values of Xr* and below it for large 
values. Panel B gives the portion of the cumulative distribution of x* 
to the right of p “ . 10, for p = 4 and n = 2, 3, 4, as well as the correspond- 
ing portion of the x* distribution. Once again the vertical scale is loga- 
rithmic. The tendency for the xr* distribution to approach the x* dis- 
tribution very rapidly as n increases, is plain. 
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The tendency for the values of Xr* adjusted for discontinuity to be 
less than for small probabilities suggests that any errors resulting 


chart 2 

COMPARISON OF DISTRIBUTIONS OF Xr* AND x* FOR THREE DEGREES OF FREEDOM 



from using the x* distribution as an approximation to the Xr* distribu- 
tion are likely to be in the proper direction — ^that is, the significance of 
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results will be understated rather than exaggerated. This tendency 
toward under-statement is compensated — ^indeed, in some cases over- 
compensated — by the fact that the values of Xr* which can be observed 
(i.e., the values of Xr* not adjusted for discontinuity) are always greater 
than the adjusted values. This factor is of minor significance, however, 
since the number of possible values of Xr* increases very rapidly — and 
hence the interval between them decreases very rapidly — as either p 
or n increases. Even for p and n both as small as 4, the difference be- 
tween the adjusted and unadjusted values of Xr* is, for practical pur- 
poses, negligible. It is .15 in all but four cases, .3 in three of these, and 
45 in the remaining one. 

A comparison of the x* and Xr* distributions at the critical points 
sheds further light on this problem. For p = 3 the value of x* corre- 
sponding to P = .05 is 5.991. From Table V, the nearest value which 
Xr* can have for p=3, n = 9 is 6, and this has a probability of .057 
associated with it. Thus, by using the x* distribution we should be led 
to overestimate slightly the significance of a value of Xr* = 6. The next 
higher value of Xr* is 6.22, and its significance we should estimate prop- 
erly, since the probability associated with it is .048. The value of x* 
corresponding to P = .01 is 9.21. From Table V, the nearest values 
which Xr® can have are 8.67, with a probability of .0103, and 9.55 with 
a probability of .0060. In this case, the use of the x® distribution would 
yield the correct results; 8.66 would be attributed a probability greater 
than .01 and 9.55 one less than .01. 

For p — i, the value of x® corresponding to P = .05 is 7.815. The near- 
est values of Xr® for p=4 and n=4, as given in Table VI, are 7.5 with 
a probability of .052, and 7.8 with a probability of .036. The .01 value 
of X® is 11.341. From the table, 9.3 has a probability of .012, 9.6 of 
.0069, and 11.1 of .00094. Here, the use of x® would in each case under- 
state the significance of Xr®. 

While no definitive conclusions can be drawn from these comparisons 
they suggest that for p=3, the use of the x® distribution is likely to 
give sufficiently accurate results for n greater than 9; while for p=4, 
the use of the x® distribution is likely to understate the significance of 
large values of Xr® unless n is somewhat larger than 4. In view of the 
apparent rapidity with which the Xr® distribution approaches the x® 
distribution when p=4, it seems reasonable that for n equal to or 
greater than 6, the x* distribution will give sufficiently accurate results. 
For p greater than 4 it is more difficult to make any general statement; 
but it seems safe to say that the x® distribution will give fairly accurate 
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results for n equal to or greater than 6.*^ A procedure that seems appli- 
cable when p is quite large and n less than 6 is discussed below. 

BELATION BETWEEN Xr^ AND THE RANK DIFFERENCE CORRELATION 

When only two sets of ranks are available, the appropriate measure 
of relationship is the rank difference correlation coefficient, r'. This 
coefficient is computed by the usual product-moment formula with 
the ranks serving as the variables, or by the equivalent, but more 
convenient, formula 

6Sd* 

r' - 1 ; 

v'-v 

where d is the difference between two paired values, and p, as above, is 
the number of pairs of ranks.” 

For n«=2, Xr* uses the same data as the rank difference correlation 
and is designed to test the same hypothesis. The two are, therefore, 
essentially equivalent. It is shown in the mathematical appendix that 
the relation between them is 

Xr® = (p - 1)(1 + r') . 

For n—2 testing the significance of r' is thus equivalent to testing the 
significance of Xr®. 

Under the hypothesis of homogeneity, the mean value of r' is zero, 
and its variance, l/(p— 1).** It follows from the last equation that, 
for n=2, both the mean value and variance of Xr® are (p— 1). These 
results agree, of course, with the more general formulae given above. 

THE APPROACH TO NORMALITY 

Hotelling and Pabst have shown that r! tends to become normally 
distributed as p increases. It follows that for n-2, Xr® tends also to 
become normally distributed as p increases. 

When n is large the distribution of Xr® approaches that of x® and the 
latter approaches normality as the number of degrees,of freedom in- 
creases. 

Since, for the smallest value of n as well as for large values, the dis- 
tribution of Xr® tends to normality as p increases, it seems reasonable 
to assume that for intermediate values of n it behaves similarly. As- 

** It is worth recalling that the rapidity with which the variance of the xr* distribution approaches 
the variance of the x* distribution depends solely on n and not at all on p. On the other handi the 
number of distinct valties of xr’ depends on both p and n. 

* This is the usual notation oxcept that the number of pairs of ranks is ordinarily designated as n. 
The present notation is used in order to preserve consistency with the preceding analysis. 

Hotelling and Pabst, op. ctf., p. 36. 
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suming this to be the c&sej then for small values of n and large values 
of p the significance of Xr* can be tested by considering 

- (P - 1) 
n — 1 

2 (p _ 1) 

n 

as a normally distributed variate with zero mean and unit standard 
deviation. 

Further study is clearly needed on this point, both in order to obtain 
a rigorous proof that for small values of n the Xr^ distribution tends to 
normality as p increases, and also to determine the rapidity with which 
it approaches normality. 

CONCLUSION 

The method of r^ks is a method wh ich can be applied to data 
classified by two (or more) criteria to determine whether the factors 
used as criteria of classification have a significant influence on the 
variate classified. Stated differently, the method tests the hypothesis 
that the values of the variate corresponding to each subdivision by one 
of the factors are homogeneous, i.e., from the same universe. The 
method uses solely information on "order” and makes no use of the 
quantitative values of the variate as such. For this reason no assump- 
tion need be made as to the nature of the underlying universe or as to 
whether the different sets of values come from similar universes.. The 
method is thus applicable to a wide class of problems to which the anal- 
ysis of variance, designed to test a similar hypothesis, cannot validly 
be applied. 

The basic step in the application of the method of ranks is the com- 
putation of a statistic, Xr^, from a table of ranks. The sampling distri- 
bution of this statistic approaches the x* distribution as the number of 
sets of ranks increases. When the number of sets of ranks is moderately 
large (say greater than 5 for four or more ranks) the significance of 
Xr^ can be tested by reference to the available x* tables. When the 
number of ranks in each set is 3, and the number of sets 9 or less, or 
when the number of ranks in each set is 4, and the number of sets 4 
or less, the significance of Xr* can be tested by reference to the exact 
tables given above. When, however, both the number of ranks and the 
number of sets of ranks are very small, it is impossible to obtain signifi- 
cant results. 

When the number of ranks is large, but the number of sets of ranks 
small, there is reason to suppose — ^though no rigorous proof is avail- 
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able — ^that Xr* is normally distributed about a mean of p— 1 and with 
a variance of 2(p— 1) (n— l)/n, where p is the number of ranks and 
n the number of sets of ranks. In such cases, then, the significance of 
Xr* can be tested by reference to tables of the normal curve. 

The theoretical discussion of the efiiciency of the method of ranks 
relative to the analysis of variance indicates that in situations when 
the latter method can validly be applied and when the number of sets 
of ranks is large the maximum loss of information through using the 
analysis of ranks is 36 per cent. The minimum loss is probably 9 per 
cent. The amount of information lost appears to be greatest when there 
are only two ranks in each set, and decreases as the number of ranks 
increases. 

The application of the two methods to the same body of data pro- 
vides further evidence as to their relative efficiency. The data employed 
were classified into five groups by one of the factors and into seven by 
the other. The results suggested that in this instance the loss of in- 
formation through using the method of ranks was not very great, that 
both methods tended to yield the same result. 

/The method of ranks requires less than one-fourth as much time 
M the analysis of variance. In the light of the conclusions just stated 
concerning their relative efficiency, this suggests that even though the 
assumptions necessary for the latter method are known to be satisfied, 
if the problem of computation is a serious one, the method of ranks 
might profitably be used as an alternative to the analysis of variance 
or, at least, as a preliminary method to suggest fruitful hypotheses 
which might then be more accurately tested by the analysis of variance. 


mathematical appendix 


i. Proof that the xr* distribution approachei the x* distribution as n in- 
creases.*^ 

Let r, 7 =the rank in the *-th row and j-tb column, (i = l, • • • , 


n;j*l, • • • , p) 

(1) 

r'ii » ra - + 1) 

and 

1 JU 

(2) 

fy' * — 2 r'ii ■ 


n ,_i 


The characteristic function of the quantities f/ , p) is 

given by 


( 3 ) 





^ Tbia proof is adapted from one given by Dr. 8. 8. Wilke in a letter to the author. 
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where E stands for expected value. Only p— 1 of the f'/s are included 
because fp' is expressible in terms of fi, • ■ • , fVi- This in turn fol- 
lows from the fact that, for each value of i, r,-/ takes all the values from 
1 to p as j varies. Substituting from (2) into (3) we have 

(4) « * £?(exp -i- 1 . 

Since the set of ranks in each row is independent of the set of ranks 
in any other row 

(5) <t> = ]^E (exp ^ j 

where r/ stands for any of the sets of r'y. Expanding, 


or 


(7) 


0 = •(•^['1 + — Z 

V L n ,.i 

(2 / P-1 p- 2 p-\ \ 1 Ti " 

+ — ( Z + 2Z Z + -/?' } . 

2n* \ ,_i ,-i / n» J j 


But since r/ takes all of the p values differing by unity from 
— i(p — 1) to i(p— 1) with equal probability 

( 8 ) 


(9) 

Further 

( 10 ) 

since 


Er/ = 0 , 

1 (p-l)/2 

Er/^ = — D r,'2 = (p* - 1)/12 . 

P ,/«_(p_l)/2 


Er/r'r = - (p + 1)/12 


( (p-l)/2 \2 (p-1)/* 

Z r,')= S r/* 

r,'— (p-D/J / r/— (p-1)/* 


(11) 


(p-S)/* (p-l)/* 

+ 2 z Z r,VV = 0 

r,'— <p-l)/2 r',»-r,'+l 


and hence 

(12) p(p - l)£r/rV " - vEr/* 


- P(P» - 1)/12 . 
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Using these results in (7) gives 


i 1 rp*-l t:! P+1’!;^ ^ 1 1 V 

- {‘-iii[V s *} 

where 22 is a bounded function of p, ri', • • • , r'p-i forn* 1, 2, 3, • • 
Allowing n to approach infinity, we have 

(14) ^ ^ exp r E E Mj') • 

\ i-l P — 1 ,-.1 y'-y+i / 


This, however, is the characteristic function for a multivariate normal 
distribution. It follows that f/, • • • , f*p-\ are asymptotically nor- 
mally distributed with a matrix of variances and covariances given by 
the matrix of the quadratic in di, • • • , Bp-i 
Taking the reciprocal of the matrix of the 0’s and associating it 
with the fj's we have as the distribution function of the fy'’s: 


C exp 


1 12n 

2 p(p + 1) 


( p-1 p-2 p~l \\ 

2E»';'*+2E E 

j-l >-i y'-;+l fi 


dfx'dfi ■ • • df'p_i 


where C is a constant 

Since ^ fy'=0 it follows that f,'= — ^ fy' and hence 
y-i y-i 

( p—l \2 p—l p—2 p—l 

E rA = £ fy'* + 2 23 ^y'r'y- • 

y-i / y-i y_i ,'_y4i 

Substituting (16) in the exponent of (15) we have, finally, for the 
distribution function 


(1 12n ^ 


df’x 


(17) ‘ ( 2 p(p + 1) j 

= C exp (- ixr*)dfi'dfs' • • • dfVi i 

by the definition of xr*- It follows that for n large xr* is distributed like 
X* with p—l degrees of freedom. 

2. Derivation of the exact momenta* of Xr*. 

By definition 

12n JL 12n 1 »■ / " \* 

(18) Er'«). 

p(p -f- 1) y_i p(p -I- 1) n* y_x \ y_i / 


p(p + 1) 


The derivation of the mean value of xr* is adapted from one oommunioated to the author by 
Mr. William C. Shelton, who also suggested the method used for deriving the other moments. The 
method employed is essentially that developed by J. Splawa-Neyman, "Contributions to the Theory 
of Small Samples Drawn from a Finite Population,” Biometrika, Vol. 17, 10S5, pages 472-79. 
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Expanding, replacing by its value np (p*-l)/12, 

arranging the order of the summation signs we have 

24 « p 

(19) Xr* = (p - 1) + , ZEE . 

P\P + 1)W i-1 t'-i+l /-I 

Taking the expected value of both sides gives 

24 » p 

(20) ^Xr* = (p-1)+-— — £ E E^(»-VV,). 

p(p + l)n <_i ,_i 

But since one row of the table of ranks is entirely independent of 
other row, Er'a r'i-j—Er'a Er',./=0. 

(21) A Exr^ = p - 1 . 

From (19) and (21) 


and re- 


any 


( 22 ) 


24 " p 

>*--&Xr* = — — E E Er'-'/rV,'. 

p(p 4- l)n .-.i <...+1 


The fc-th moment of Xr* about its mean value can therefore be ob- 
tained by evaluating the expected value of the Jb-th power of the right 
hand side of (22). 


To determine the variance of Xr^ first note that YL r',*/ r\v,* is i 

dependent of Y r't, This can be proved by multiplying the 
^-1 


in- 

two 


shown to be zero. Likewise, £ ' 

/-I 

It follows that 

(23) E 

” n—l n p “i: 

£ £ Er'^rV, 

. t— 1 i-fl 1 J 

But 


(24) 

£r'«rV,)** e( £ 

7-1 / ^ /-I 


^-1 


-12 n-1 n / p \2 

'«rV, =S E 

J M i '^ i+l \ 7-1 / 


p—l p 
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Substituting (9) and (10) into (24) and the resultant expression into 
(23) gives 


(25) ^ E Z E 

L <-1 <'-<+1 f-i J 


n(n - 1) pHp - 1)(P + 1)^ 
2 12 * 


Multipl 3 ring this by [p(p+l)n/24]~* gives, finally, the variance of 
Xr® 


(26) 



(p - 1) . 


To determine the third moment of Xr® about its mean note that the 
only term in the expansion of 


[ n— 1 n p -18 

E E 


whose expected value is not zero is 
11—2 «— 1 


(27) 6^ E E E E E • 

L ,-l ,-l ,-1 


Expanding the expression in brackets gives 


(28) 


E r V r V/* r',-..,* + 3 E E ■® r',-.-,-. 

/-I j-1 y'-7+i 

+ 6E E E 

i-i I'-y+i 


Taking expected values, and substituting from (9) and (10) gives 
p*(p— l)(p4-l)*/12* as the expected value of (28). Substituting this 
in (27) gives 


(29) 


- n— I n p "13 

E E llr'ar'i’i 

- (_i ,-'-{+1 ,-.i 


6n(n — 1)(» — 2) p*(p — l)(p -4- 1)* 


1-2-3 


12 * 


Multiplying this by [p(p+l)n/24]~* gives as the third moment of 
Xr® about its mean 
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3. Derivation of relationship between Xr* a,nd rank difference correlation 
(rO when n=‘2. 

From (19) we have, forn«2 

12 »> 

(31) Xr* = (p - 1) + — — E r'lyr'y . 

pip + 1 ) 1-1 

But, using the product moment formula, the rank difference correla- 
tion coefficient is defined as^' 


P 



Substituting in (31) this gives 

(33) Xr* = (p - 1)(1 + rO 

as the relation between Xr* and the rank difference correlation coef- 
ficient. 

** The notation used in (32) may be eomewhat confusing. The symbol r' which stands for the rank 
difference correlation coefficient is to be distinguished from which stands for the deviaton of a 
rank from its expected value. 



SOME ADJUSTMENTS IN CENSUS DATA 
ON UNEMPLOYMENT 

Bt Don D. Htjmphrbt 
Workt Progreti Administraiion 

S tudies of unemployment have usually been concerned with the 
number of workers unemployed. There are half a dozen current 
estimates of unemployment, such as those of the American Federation 
of Labor and the National Industral Conference Board, all of which 
use the worker as the unit of measurement. The family, however, is a 
significant economic unit to consider in studies of unemployment. If 
a worker in a multi-worker family loses his job, the burden of support 
falls upon the other workers who may still be employed, but if the sole 
worker in a family becomes unemployed the family is deprived of all 
its earnings. From the relief standpoint, the number of families hav- 
ing no member employed is more significant than the number of 
workers unemployed. It makes a great difference, for example, whether 
the two million workers reemployed within the past year were workers 
from families, some of whose workers already were employed, or were 
workers from families which had no other members working. 

In many unemployment censuses sufficient data have been gathered 
to determine the extent to which the unemployed workers fall in (a) 
partially unemployed families or (b) totally unemployed families, but 
with few exceptions the family data have not been tabulated. The 
clumsy expression “totally unemployed family” is used here, in the 
absence of anything better, to mean a family which has one or more 
workers all of whom are unemployed. “Partially unemployed family” 
is used to mean a multi-worker family which has one or more workers 
employed and one or more workers unemployed. 

To interpret unemployment in terms of families requires some im- 
portant adjustments in the census data. The relation between the two 
series — ^unemployed workers and families with no member employed 
— ^is not constant but varies with changes in unemployment. This 
functional relationship is also affected by geographical differences in 
the structure of family worker groups,^ i.e., the percentage of one- and 
multi-worker families; consequently, adjustments in the raw data 
are requisite to interpretation and generalization. It is the character 
of this adjustment with which these comments are chiefly concerned. 

> The ezpreseioii *family worker group” refers to the worker or group of workers in a family, and, 
of oourae, is not the same thing as *sise of family.” 
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The empirical data* presented are partly from local censuses published 
in the Monthly Labor Review and partly from special tabulations made 
by the Works Progress Administration. 

It is quite obvious that the specific rates of unemployment for 
family worker groups are characteristically different. Thus in Bridge- 
port, Connecticut, a census in 1934 showed that of the one-, two-, 
three-, and four-or-more-worker families, 21.8, 10.2, 6.4, and 4.5 per 
cent, respectively, were totally unemployed. Clearly the percentage 
of all family groups totally unemployed is nothing more than the 
weighted average of the specific rates for each group. Now this circum- 
stance has an important result in regard to the use of the general rate 
to measure the functions relating the number of workers unemployed 
and the number of families totally unemployed. For suppose two 
communities to have identical specific rates for each family group, but 
suppose, also, as is the case, that one has twice as high a percentage 
of multi-worker families as the other. The city with the larger propor- 
tion of multi-worker families will, as a consequence, have a lower 
general rate for families totally unemployed. Because of the different 
distribution of family groups, communities are bound to have quite 
different general rates for families totally unemployed, even though, 
as postulated, the specific rates are identical. 

The same problem in vital statistics is handled by the “standardized 
death-rate.”* Due to different age distributions, two communities may 
have different crude death-rates, even though the specific rates for 
each age are identical. Consequently, crude death-rates are adjusted 
to allow for differences in the age distribution. 

In the case of Bridgeport, the census showed 28 per cent of the 
workers unemployed and 15 per cent of the families totally unem- 
ployed. Only 52 per cent of Bridgeport's families were one-worker 
families in contrast to 64 per cent in urban United States. If the specific 
unemplo 3 unent rates for each family worker group are weighted by 
the United States distribution, there are not 15.4 but 17.1 per cent of 
the families totally unemployed. This may be called the standardized 
rate, which is an abstract or theoretical figure, derived by reweighting 
the specific rates in a particular city according to the general urban 
distribution. 

• The UontUy Labor Hetiew, February 1930, May and June 1932, and May 1935, reporte oeneusee 
for Philadelphia, Synouae, Buffalo, and Bridgeport, reapeotively; a aample atndy of the polioyholdera 
of the Metropolitan Life Inauranoe Company waa reported in the iaaue of March 1931. Special tabula- 
tiona (unpubliahed) have been made of the Philadelphia oenauaee in 1931, 1932, 1933, and 1936, and 
of the Michigan cenaua in 1935. 

• Raymond Pearl, IntndmsUon to Mtdieal Biometry and SUUUtie* (2d ed., 1980), oh. IX. 
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But the matter does not end here, for the corresponding rate of un- 
employment among workers must be similarly corrected. While it is 
an obvious fact that among families the specific rates will be char- 
acteristically different in one- and multi-worker families, it might be 
assumed that among workers the rate would be the same in all groups. 
But such is not the case. In all the studies examined, there is a marked 


CHART I 

RELATION BETWEEN WORKERS UNEMPLOYED IN ONE- AND 
IN MULTI-WORKER FAMIUE8 



difference in the rate of unemployment between workers in one- and 
in multi-worker families, the incidence of unemployment being heavily 
concentrated in the multi-worker groups. In Bridgeport, which is typi- 
cal, workers in one- and multi-worker families were 21.8 and 30.8 per 
cent unemployed respectively. Thus, if the specific rates for workers 
in the one- and multi-worker families are weighted by the United 
States urban distribution, the standardized average rate of unemploy- 
ment for all workers is 26.6 (crude rate 28.1). 
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It will be observed that, due to the different distribution of family 
worker groups, the family rate would need to be corrected even if 
workers in all family groups suffered unemployment at the same rate. 
The necessity for correcting the worker rate, however, arises solely 
from the fact that workers in one- and multi- worker families suffer 
unemplojrment at different rates. 

The relation between workers unemployed in one- and multi- 
worker families is shown in Chart I and Table I. These data include 
the years from 1929 to 1936. The range of unemployment is from less 
than 10 to more than 40 per cent. The straight line has been fitted 


TABLE I 

PERCENTAGE OF WORKERS UNEMPLOYED IN ONE- AND MULTI-WORKER FAMILIES 


Number 

in 

Chart I 

Date 

Location 

Percentages 

One-worker 

families 

Multi-worker 

families 

1 

1929 

Philadelphia 

6.6 

11.7 

2 


Metro. Life Ins. Co. 

14.5 

27.3 

*6 

1\«31 

Philadelphia 

16.7 

28.3(e) 

6 

1932 

Philadelphia 

29.7 

45.9(e) 

7 

1933 

Philadelphia 

33.6 

50.3 

8 

1934 

Manhattan A Bronx 

21.8 

33 1(e) 

9 

1934 

Bridgeport 

21.8 

30.8 

10 

1934 

Dayton 

19.4 

27.7 

11 

1935 

Michigan aggregate 

14.4 

21.5 

11a 


Cities. 40,00 and Over 

15.1 

21.8 

11b 


Cities, 3,000 to 40,000 

13.7 

21.2 

11c 


Towns and Villages 

16.0 

24.0 

lid 


Metropolitan Townships 

12.9 

18.7 

He 


Rural Townships 

14.7 

21.6 

12 

1936 

Philadelphia 

23.7 

32.4 


(e) Partially estimated. 

* Items 3 and 4 are omitted due to lack of detail. 


free-hand and indicates that unemplojrment among workers in multi- 
worker families is 50 per cent higher than in one-worker families 
(within the range indicated). 

The distribution of family worker groups shown in Table II indi- 
cates the basis for the adjustments. The relation between unemployed 
workers and families totally unemployed is shown in Table III and 
Chart II with both crude and standardized rates. Note that the hori- 
zontal scale in Charts II, III, and IV represents aU workers. The curve 
has been fitted free-hand. It is clear from Chart II that the standard- 
ized data are more homogeneous, the differences due to the distribution 
of family groups having been eliminated. 
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TABLE II 

percentage distribution op family worker groups for the 

UNITED states AND SELECTED COMMUNITIES 



Date 

All 

worker 

families 

Families having 

1 

worker 

2 

workers 

3 

workers 

4 or more 
workers 

U. S. Census, Total 

1930 

■H 

66.1 

22.6 

7.6 

3.8 

Urban 



64.0 

23.9 

8.2 

3.9 

Rural Non-Farm 



72.7 

19.6 

6.6 

2.2 

Rural Farm 



66.9 

21.4 

8.0 

4.7 

Philadelphia 

1929 

100.0 

47.7 

30.0 

13.2 

9.1 

Metropolitan Life Ins. Co. 

1930 

100.0 

66.9 

26.7 

10.6 

6.9 

Philadelphia 

1931 

100.0 

49.3 

27.3 

13.8 

9.6 

PhUadelphia 

1932 

100.0 

48.2 

26.8 

14.6 

10.4 

Philadelphia 

1933 

100.0 

49.6 

26.5 

13.7 

10.3 

Manhattan and Bronx 

1934 

100.0 

67.9 

21.7 

7.2 

3.2 

Bridgeport 

1934 

100.0 

62.3 

28.2 

12.0 

7.6 

Dasrton 


100.0 

68.3 

23.8 

6.9 

2.0 

Michigan, State 

1936 

100.0 

76.7 

18.3 


1.4 

Citiee, 40,000 & Over 


100.0 

76.6 

18.0 


1.2 

Cities, 3,000 to 40,000 


100.0 

76.0 

18.6 


1.2 

Towns and Villages 


100.0 

73.6 

19.6 


1.7 

Metropolitan Townships 


100.0 

78.1 

16.9 


1.7 

Rural Townships 


100.0 

72.3 

19.6 

6.1 

2.0 

Philadelphia 

1936 

100.0 

48.6 

28.9 

13.6 

9.1 


CHART II 

RELATIONSHIP BETWEEN WORKERS UNEMPLOYED AND FAMILIES 
TOTALLY UNEMPLOYED 



In case the proportion of one-worker families was below the stand- 
ard (i.e., 1930 Census for the urban United State8}| the correction re- 
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duces the average rate of unemployment for all workers and increases 
the corresponding rate for famiUes totally unemployed. This is due to 
the heavier weighting of the one-worker families who characteristi- 
cally, as workers, enjoy a lower rate of unemployment, but who, as 
families, suffer a much higher rate of total unemployment than do 
multi- worker families. The reverse is, of course, true when the propor- 
tion of one-worker families is above the standard. 

table hi 

RELATION BETWEEN UNEMPLOYED WORKERS AND TOTALLY 
UNEMPLOYED FAMILIES 


Number 

in 

Chart II 

Date 

Location 

Percentages 

Workers 

Families 

unadjusted 

rate 

adjusted 

rate 

unadjusted 

rate 

adjusted 

rate 

1 

1929 

Philadelphia 

10.4 

9.4 

4.1 

4.9 

2 

1930 

Metro. Life Ins. Co. 

23.2 

21.7 

10.9(e) 

11.7(e) 

3 

1931 

Syracuse 

20.6 

* 

13.7 

e 

4 

1931 

Buffalo 

24.9 

a 

15.8 

* 

5 

1931 

Philadelphia 

25.3(e) 

23.3(e> 

11.9 

13.5 

6 

1932 

Philadelphia 

41.8(e) 

38.5(e) 

23.6 

25.8 

7 

1933 

Philadelphia 

46.0 

42.3 

27.7 

29.8 

8 

1934 

Manhattan and Bronx 

27.9 

28.1(e) 

18.1 

17.6 

0 

1934 

Bridgeport 

28.1 

26.6 

15.4 

17.1 

10 

1934 

Dayton 

23.8 

24.1 

16.7 

16.0 

11 

1935 

Michigan Aggregate 

17.4 

18.7 

12.1 

11.1 

11a 


Cities, 40,000 A Over 

17.9 

19.5 

12.9 

11.6 

11b 


Cities, 3,000 to 40,000 

16.8 

18.8 

11.5 

10.4 

lie 


Towns and Villages 

19.6 

21.1 

13.6 

13.0 

lid 


Metropolitan Townships 

15.2 

16.2 

11.0 

9.9 

lie 


Rural Townships 

18.0 

18.5 

11.8 

11.4 

12 

1936 

Philadelphia 

30.1 

28.4 

17.0 

19.4 


* Data were not available in sufficient detail to make the adjustment, 
(e) Partially estimated. 


Standardization of the rate of unemployment is essential in inter- 
preting census data involving family groups. Consider, for example, 
the proportion of all unemployed workers who are in (a) totally un- 
employed families and (b) partially unemployed families. This pro- 
portion is in itself a function of the rate of unemployment. The higher 
the rate of unemployment, the larger the proportion of the unemployed 
who will be in totally unemployed families. In Chart III, the straight 
line which has been fitted free-hand shows that from 40 to more than 
60 per cent of unemployed workers were in totally unemployed fami- 
lies. The standardized ^ta appear reasonably homogeneous; the dis- 
persion in the crude data, however, is very considerable. 
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Table IV shows the standardized and unadjusted data for Charts 
III and IV. When one-worker families are underrepresented, as in 
Philadelphia, the effect of the adjustment is (a) to reduce the total 

CHART in 

RELATIONSHIP BETWEEN WORKERS UNEMPLOYED AND PER CENT OF UNEM- 
PLOYED WORKERS IN TOTALLY UNEMPLOYED FAMILIES 



number of unemployed workers and (b) to raise slightly the number of 
workers in totally unemployed families, with the result that the ratio 
of unemployed workers in totally unemployed families to ail unem- 
ployed workers is increased from 26 to 40 per cent. Vice versa, when 
one-worker families are werrepresented, as in Michigan, the effect of 
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the adjustment is (a) to increase the number of unemployed workers 
and (b) to reduce slightly the workers in totally unemployed families, 
with the result that the ratio is reduced from 59 to 47 per cent. 

The reason the adjusted number of unemployed workers is higher 
than that given in the Census, when one-worker families are over- 
represented, is that the adjustment pushes a larger proportion of the 
total number of workers into the multi-worker families where the 
rate of unemployment for workers is higher. Likewise, the number of 
workers in totally unemployed families is reduced slightly by the 
adjustment because the number of totally unemployed families is itself 

TABLE IV 

PER cent of unemployed WORKERS IN TOTALLY UNEMPLOYED FAMILIES 
AND AVERAGE NUMBER OF WORKERS PER TOTALLY UNEMPLOYED FAMILY 


Item^ 

Per cent of unemployed workers in 
totally unemployed families^^ 

Average number of workers per totally 
totally unemployed family^^^ 

Unadjusted rate 

Adjusted rate 

Unadjusted rate 

Adjusted rate 

1 


40.3 


1.181 

2 


44.2 


1.200 

3 

53.6 


1.240 

— 

4 

50.4 

— 

1.202 


( 

30.9 

48.1 

1.472 


6 

47.9 

59 5 

1.643 


7 

52.1 

63.4 

1.648 


8 

54.0 

52.1 

1.240 


9 

41.7 

51.7 

1.360 


10 

60.8 

54.9 

1.232 


11 

59.1 

47.4 

1.123 


12 

43.6 

56.4 

1.451 



* For identification see Table III. 
♦* Chart III. 

♦♦♦Chart IV. 


reduced slightly (as in Chart II) when the proportion of multi-worker 
families is increased. 

To complete the picture, consider the effect of standardization upon 
a third relationship, namely, the average number of workers per totally 
unemployed family. A moment’s reflection will show that, due to the 
presence of multi-worker families, the average number of workers per 
totally unemployed family changes with the rate of unemployment. 
Chart IV indicates a rise from 1.17 to 1.38 workers per totally unem- 
ployed family as unemployment moves from 10 to 40 per cent. 

In Philadelphia (1929), where one-worker families are underrep- 
resented, the correction lowers the number of workers per totally un- 
employed family from 1.28 to 1.18. In Michigan, where the one-worker 
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families are overrepresented, the correction increases the number of 
workers per totally unemployed family from 1.12 to 1.20. The reason 
is that, in the latter case, while both the number of totally unem- 

CHABT IV 

BELATIONSHIP BETWEEN WOBKEKS UNEMPLOYED AND THE AVERAGE NUMBER 
OP WORKERS PER TOTALLY UNEMPLOYED FAMILY 



ployed families and the number of workers in them are lowered, the 
number of workers in totally unemployed families is reduced less than 
the number of totally unemployed families. This is because the adjust- 
ment increases the proportion of multi-worker families, where the 
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characteristic rates for family unemployment are lower but where the 
number of workers per family is obviously higher. 

In case the distribution of family groups has changed since 1930, 
th^ standardization should, of course, be altered accordingly. Simi- 
larly, if the functional relationships shown in Charts II, III, and IV 
are wanted for individual cities or states, then the data should be 
standardized on a basis of the distribution of family groups in that 
particular community. In this manner these local censuses can be 
used as a basis for converting the number of unemployed workers 
into totally and partially unemployed families. 

As unemployment grows, (a) the percentage of the unemployed 
who are in totally unemployed families increases, and (b) the average 
number of workers per family grows. Rough estimates of the number 
of families totally unemployed can be easily derived from the func- 
tional relationship in either Chart II or Charts III and IV. 

To illustrate: assume that there are 7 million unemployed urban 
family workers with a corresponding labor supply of 28 million.* The 
rate of unemployment, then, is 25 per eent. Reading from Chart III 
there are 51.5 per cent of the 7 million unemployed, or 3,605,000, in 
totally unemployed families. According to Chart IV, there are 1.27 
workers per totally unemployed family. The result is that 3,605,000 
workers divided by 1.27 workers per family gives 2,839,000 totally 
unemployed families. The remaining 3,395,000 unemployed workers 
are in partially employed families. 

Check this with the results obtained from Chart II. When workers 
are 25 per cent unemployed, families are 15.4 per cent totally unem- 
ployed. An urban labor supply of 28 million multiplied by 0.6495, 
which is the average number of families per urban worker,* gives 18.2 
million census families. Of these families, 15.4 per cent, or 2,803,000, 
are totally unemployed, a negligible difference from the results ob- 
tained above. 

To estimate the number of totally unemployed families without 
allowing for the difference indicated in Chart I will result in a serious 
overestimate. Assuming that workers in all family groups are 25 per 
cent unemployed, there would be not 2,803,000 but 3,276,000 totally 
unemployed families. This is because a straight rate of 25 per cent for 
workers in all groups results in 18 instead of 15.4 per cent of the families 
being totally unemployed. 

Similarly, if the number of workers per totally unemployed family 
(Chart IV) is calculated without allowing for differences in the inci- 

* This excludes the non-family workers a« defined in the 1030 U. S. Census. 
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dence of unemployment (Chart I), the result is a serious understate- 
ment. For at a rate of 25 per cent there would be 1.10 workers per to- 
tally unemployed family, whereas the empirical data indicate 1.27. 

Failure to correct the crude data will, obviously, lead to serious 
error. For example, the Philadelphia data show, again assuming un- 
emplo 3 anent to be 25 per cent, that less than 40 per cent of the workers 
were in totally unemployed families (Chart III). If weighted by the 
Detroit distribution of family groups, however, the adjustment of the 
Philadelphia specific rates would show more than 60 per cent of the 
unemployed workers to be in totally unemployed families. 

These illustrations have dealt with family unemployment. The 
necessity for the standardization of census data is not, however, limited 
to these cases. In order to compare average rates of unemployment, 
the standardization will often be helpful. If the census shows 25 per 
cent of the workers in both Philadelphia and Michigan cities to be un- 
employed, it does not mean quite the same thing. If the rates for each 
city are “standardized” with regard to the distribution of family 
groups, then, due to the relationship shown in Chart I, there is a 
difference of about one-sixth between them. 

There are, of course, many other differences, due to age, sex, na- 
tivity, and occupation, some of which are related to the multi-worker 
family differential. Crude data can be standardized for each of these 
factors also. The family has been emphasized because it appears to 
be a significant factor which has been neglected. 

It scarcely need be added that the only occasion for standardizing 
the rates of unemployment is when data from one community are 
to be compared with data from another, or in generalizing from sample 
studies. 



NOTES 


INDEX OF MANUFACTURING PRODUCTION DERIVED 
FROM CENSUS DATA, 1935 

By Vladimir S. Eolbsnikoff 

The index of ph 3 rBical volume of production of manufactures has 
recently been computed for the year 1935. This index compiled for the 
years 1914-1925 by E. E. Day and Woodlief Thomas* and for 1927- 
1931 by Miss Aryness Joy* has been revised for the years 1919-1933.* 
The biennial index numbers on a 1919 base compared with the 
Federal Reserve Board index of manufacturing production are as 


follows: 

Index numbers 

Per cent change from 

Year 

1919» 

100 

preceding census year 


Census 

F.R.B. 

Census 

F.R.B. 

1921 

79.2 

78.8 

. . . 

. ■ . 

1923 

122.7 

119.5 

+54.9 

+51.6 

1925 

128.2 

123.8 

+ 4.5 

+ 3.6 

1927 

127.9 

125.1 

- .2 

+ 1.1 

1929 

145.1 

141.2 

+ 13.4 

+12.9 

1931 

96.4 

94.9 

-33.6 

-32.8 

1933 

89.2 

89.2 

- 7.5 

-60 

1935 

106,1 

106.4 

+ 18.9 

+19.3 


The index numbers for industrial groups and for individual indus- 
tries are shown in the table on the next page. The index numbers and 
weights for industrial groups and for individual industries for the 
years 1919-1933 were given in this Journal for September, 1935. 

Further details will be supplied on request. 


' Census monograph “The Growth of Manufactures, 1899-1923.* 

* This Journal, Volume 25 (1930), p. 453 and Vol. 29 (1934), p. 305. 

* This Journal, Volume 30, p. 681. 


713 



714 American Statistical Association* 


INDEX NUMBERS OF MANUFACTURING PRODUCTION BASED ON CENSUS DATA. 1936 
(1919a>100; Index for AU Jndti«<rie«»106. 1; Sum of weights 1000) 


Industry 

Index Numbers 

Weights 

I. Food and Kindbsd Produots 

118.3 

126 


160.6 

16 

Meat packing 

04.9 

42 


72.4 

20 

Sugar, beet 

164.3 

4 

Sugar, cane refining 

119.6 

6 

Canned: fruits and vegetables 

220.2 

21 

Canned: fish 

143.7 

3 

Com ssnrup, corn oil and starch 

Ice, manufactured 

136.1 

116.9 

4 

10 

II. Txxtxljbb and Thsir PBonncTB 

114.4 

167 

Cotton goods 

104.4 

67 

Knit goods 

124.7 

32 

Silk manufactures 

143.6 

24 


108.1 

36 

Carpets and rugs, wool 

113.4 

6 

Cordage and twine 

111.1 

3 

III. Iron, STBBii and Thbib Products 

92.1 

233 

Blast furnaces 

69.3 

10 

Steel works and rolling mills 

04.5 

214 

IV. Lumber and Its REMANUFAcruHaa 

67.2 

66 

Lumber and timber products 

67.2 

66 

V. Leather and Its Finished Products 

106.0 

37 

Leather, tanned, curried and finished 

90.1 

12 

Boots and shoes 

114.5 

25 

VI. Paper and Printing 

159.5 

106 

Paper and wood pulp 

166.9 

20 

Printing and publishing 

151.4 

79 

Paper boxes 

251.5 

7 

VII. Chemicals and Allied PRODucra 

149.4 

107 

Chemicals and acids 

169.8 

24 

Coke 

78.9 

6 

Gas 

97.6 

16 

Fertilisers 

77.0 

6 

Explosives 

06.8 

3 

Paint and varnish 

143.3 

12 

Petroleum refining 

295.1 

27 

Oil and cake, cottonseed 

82.0 

4 

Turpentine and rosin 

159.3 

2 

Salt 

116.2 

2 

Soap 

106.0 

7 

VIII. Stone, Clat and Glass Products 

117.3 

33 

Clay produots 

46.3 

10 

Cement 

96.7 

7 

Glass 

229.3 

16 

IX. Nonferroub Metals 

95.8 

40 

Brass, bronse and other 

110.9 

12 

Smelting and refining 

79.6 

8 

Other industries 

04.6 

20 

X. Tobacco Manufactures 

137.2 

16 

Tobacco 

80.8 

3 

Cigars, 

66.3 

fi 

Cigarettes 

263.6 

8 

XI. Vehicles for Land Transport ai'xon 

130.1 

36 

Automobiles 

208.0 

31 

Carriages and wagons 

13.7 

1 

Railway equipment 

6.8 

4 

XU. Ship and Boat Buxldino 

2.0 

12 

XIII. Rubber Produots 

134.4 

22 

Tires and inner tubes 

146.0 

10 

Boots and shoes 

79.9 

3 






ACCIDENT STATISTICS 

An American Standard for Compiling Industrial Injury Rates has been 
developed by the Sectional Committee on Compiling Industrial Injury 
Rates organized by the American Standards Association. The American 
Statistical Association is represented on this Committee by Dr. Eugene B. 
Patton. A new Standard just approved by the American Standards Associa- 
tion is a revision of a standard which goes back about 20 years and was 
published in 1920 in Bulletin 276 of the U. S. Bureau of Labor Statistics. 
In the development of this new Standard difficult problems of definition and 
rate making were encountered. Copies of the Standard may be secured at 
twenty cents each from the American Standards Association, 29 West 39th 
Street, New York, New York. 

A revised Accident Cause Code has been developed by the Subcommittee 
of the Sectional Committee on Standardization of Methods of Recording 
and Compiling Accident Statistics of the American Standards Association 
under the chairmanship of Mr. H. W. Heinrich. The proposed code is dis- 
tinguished by the following features: 

(a) Mutually exclusive headings are provided. 

(b) Headings are defined. 

(c) Six factors, commonly admitted to be of major interest in accident 
prevention, are included for the first time in any code. 

(d) Provision is made for separately recording the unsafe practices of 
persons, for the first time in any code. 

(e) Provision is made for recording the reasons why persons act unsafely, 
for the first time in any code. 

(/) Complete rules for application, extensive enough to cover all contin- 
gencies, are provided. 

The coder is assumed to have before him a report of accident investiga- 
tion, preferably one which is specially designed to bring out the facts to be 
recorded under the six specific headings. It is worthy of mention, inciden- 
tally, that trial has already shown that “run-of-the-mine” accident reports 
today, incomplete as they admittedly are, can be handled by the proposed 
code to good advantage. 

The first task is the selection of an agency. In accordance with the rules, 
the coder determines what machine, object, or substance best identifies the 
accident. If he finds that the injured person sustained a fractured leg be- 
cause of a fall over a loose and up-tilted plank in a floor while carrying a 
box so that it obscured his vision, he immediately names “wood floor” as 
the agency. This selection is made because the floor is defective and it caused 
the accident which in turn resulted in the injury. 

The part of the agency is recorded as “none,” inasmuch as the agency 
“wood floor” in the code has no “parts.” 

In coding “kind of accident” the coder finds at once that “Falls on level” 
fits the accident description exactly. 
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The coder then considers the matter of selecting the unsafe act or "per- 
formance of person.” He notes in the accident description that the injured 
employee was carrying a box in such a manner as to prevent him from 
seeing where he was going, so he selects as the code item "Handling box 
unsafely.” 

Then follows the selection of a personal cause or reason for the violation 
of safe practice. If the report shows that the employee had been warned 
and instructed the coder selects "Willful disregard of instructions.” 

The determination of a mechanical cause is simple. There is nothing 
broken or weak, and guarding is not an issue — the coder thus selects "de- 
fective” as the correct item. 

In narrative form the coded information can now be read as: 

Employee, willfully disregarding instructions to carry material safely, 
falls on a defective wood floor and is injured. 

In practical application the proposed code has been found to be workable 
and to produce results of greater specific value than could be obtained by 
use of other codes. It should go a long way towards meeting the growing 
and insistent demand for more and better factual data of value in the pre- 
vention of industrial accidents. 

Whereas many codes used in the past have been attempts to include in a 
single list a number of important factors in the causation of accidents, the 
proposed code recognizes six different kinds of factors, each of which is 
usually represented in any single accident. The code provides for the record- 
ing and coding of the following classes of facts: 

1. The agency — meaning the machine, tool, vehicle, animal, dust, gas, 

liquid, or other object or substance, that, chiefly because of its 
dangerous condition and the importance of the part it plays in 
causing the injury, best identifies the accident. 

2. The agency part — meaning the particular part of the recorded agency 

of chief interest because of its dangerous condition. 

3. The kind of accident — meaning the fall of a person, the fall of an ob- 

ject, caught in or between, struck by, or other event causing and 
immediately preceding or accompanying the injury. 

4. The unsafe act of person — meaning the violation of a commonly ac- 

cepted safe-practice rule, contributing to or resulting in the accident. 

5. The personal cause or reason why a worker acts unsafely — meaning 

the willful disregard of instructions or other mental or physical char- 
acteristic permitting or prompting the violation. 

6. The proximate mechanical cause — meaning the defect, or absence of 

guard, etc., causing the accident or contributing directly to it. 



CONSOLIDATION OF THE DIVISION OF CURRENT 
BUSINESS STATISTICS AND THE DIVISION OF 
MANUFACTURES, BUREAU OF THE CENSUS 

The Secretary of Commerce, under authorization contained in Section 
601, Title 5, U. 8. C., issued orders, effective October 25, 1937, for the 
consolidation of the Division of Current Business Statistics (Special Tabu- 
lations), headed by Mr. Thomas J. Fitzgerald, Chief Statistician, with the 
Division of Manufactures. The personnel of the Division of Current Busi- 
ness Statistics was transferred to the consolidated Division of Manufactures. 
Mr. Fitzgerald has been appointed Chief Statistician of the Division of 
Manufactures. 

By transfer from the Central Statistical Board, Mr. Howard H. McClure 
has been appointed Assistant Chief Statistician of the Division of Manu- 
factures. Under the reorganization there will be ten professional technical 
positions in the division. 

Mr. IjcVerne Beales, Chief Statistician of Manufactures, was transferred 
as of the same date to the Division of Territorial, Insular, and Foreign Sta- 
tistics as Chief Statistician. 

Mr. Ray Hurley, who has been Assistant Chief Statistician of the Divi- 
sion of Territorial, Insular, and Foreign Statistics (Acting Chief Statis- 
tician), is at present on loan to the President of the Commonwealth of the 
Philippines as a technical consultant in connection with the census of the 
Philippines, and is expected to return to his position of Assistant Chief 
Statistician of this Division prior to the Decennial Census of 1940. 

Mr. John F, Daly, Assistant Chief Statistician of the Division of Manu- 
factures, has been designated Technical Assistant to the new chief and 
assistant chief of the consolidated division. 

The compilation and publication of the Statistical Abstract has been 
transferred, by order of the Secretary, from the Bureau of Foreign and 
Domestic Commerce to the Bureau of the Census, and will be under the 
immediate supervision of Mr. LeVerne Beales. 

In connection with the current business statistics, other than those specifi- 
cally provided for by special acts, a cooperative arrangement has been set 
up by the Secretary of Commerce between the Bureaus of Census and 
Foreign and Domestic Commerce whereby the Bureau of the Census will 
collect and tabulate the material, and the Bureau of Foreign and Domestic 
Commerce will analyze and interpret the results. The publications will be 
issued by the Department of Commerce under the Secretary's signature, 
with joint responsibility and credit being given to both the Bureau of the 
Census and the Bureau of Foreign and Domestic Commerce. 

In the working out of plans for cooperation, the preparation of schedules, 
and the conduct of the inquiries, a committee has been appointed made up 
of two representatives from the Bureau of Foreign and Domestic Com- 
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merce, Dr. Nathanael H. Engle, Assistant Director, and Dr. WilfordL. 
White, Chief of the Division of Marketing Research and Service; and two 
from the Bureau of the Census, Dr. Vergil D. Reed, Assistant Director, 
and Mr. Thomas J. Fitzgerald, Chief Statistician of the Division of Manu- 
factures; with a fifth member representing the Central Statistical Board. At 
present the representative of the Central Statistical Board is Dr. Morris A. 
Copeland, Executive Secretary of the Board. 

Oliver C. Short 
Assistant Director 

Bureau of the Census 
Department of Commerce 



PROGRESS OF WORK IN THE CENSUS BUREAU 

PUBLICATION OF THE 1936 CENSUS OF MANUFACTURES 

The preparation of the final reports of individual industries enumerated 
in the 1936 Census of Manufactures was completed in August, 1937, the 
last of the manuscript being sent to the Government Printing Office near 
the close of that month. These reports, which were issued in a series of 53 
octavo pamphlets, each covering a small group of closely related industries, 
will constitute the greater part of the final report of the Census of Manu- 
factures, to be published in a cloth-bound octavo volume of approximately 
1,300 pages. As the last of the industry reports was not received from the 
Government Printing Office until November, it was impossible to print the 
volume itself in 1937. 

Two series of State reports (multilithed) have been issued, one giving 
summary statistics by industries, and the other, summary totals for cities 
and counties. Another series of reports gives statistics by industries for 32 
industrial areas. 

Statistics of establishments classified by size as measured by the number 
of wage-earners employed have been published in multilithed tables giving 
the total number of wage-earners and the total number of establishments in 
each size group. The figures, which cover 1933 as well as 1935, are shown by 
industries and by states. This will be the first tabulation of the kind to be 
published since the census of 1929. 

CENSUS OF ELECTRICAL INDUSTRIES 

The Bureau is getting ready for the next quinquennia] census of electrical 
industries which will cover the calendar year 1937. The questionnaires have 
been revised to meet the changes that have occurred in kinds of operations 
since the last census. They apply to the following types of industries: (1) 
telephones (connecting lines and systems), (2) telephones (operating com- 
panies), (3) street railways (operating companies), (4) street railways (non- 
operating and lessor companies), (5) motor-bus operations, (6) trolley-bus 
operations, (7) telegraphs, and (8) electric light and power industry. Separ- 
ate schedules for radiotelephones and radiotelegraphs are being considered. 

FINANCIAL STATISTICS OF STATES AND CITIES 

The 1935 report on Financial Statistics of Cities of over 100,000 Popu- 
lation (175 pages) was issued in September; and press releases for 1936 have 
been issued for most of the cities. The schedules as revised for 1936 called 
for more detailed statistics on certain subjects, including grants-in-aid and 
relief expenditures, method of financing outlays, tax collections and delin- 
quency, interest rates on bonds, and number of city employees by depart- 
ments. 

The Bureau, in cooperation with the Treasury Department, Division of 
Research and Statistics, made an inquiry on state and local debt in 1937 
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including status of sinking and trust funds, and related data. The inquiry^ 
covered all states, 607 counties, 983 cities of over 10,000 population, and 
264 districts (i.e., port, bridge, road, and irrigation); also debts of school 
districts as of June 30, 1936, as reported by states to the Office of Education. 

In cooperation with the Bureau of Foreign and Domestic Commerce, an 
inquiry on chain-store tax collections has been made in 17 states. 

CENSUS OF agriculture^ 1940 

Preparations are being made for the 1940 census of agriculture. A trial 
schedule has been printed and instructions to enumerators prepared. In 
addition, considerable exploratory work is being done using census data by 
minor civil divisions to determine the best method of sampling. Much at- 
tention has been given to answering inquiries which arise from farm mapping 
programs, research projects, and other questions brought up by the expand- 
ing use of farm census statistics. 

vital statistics 

The fourth volume of the Vital Statistics — Special Reports series giving 
state summaries of vital statistics for the year 1936 is now being published. 
Two new tables have been included. One is a table for the year 1935 dis- 
tributing births and deaths according to place of residence. This gives the 
total number of births and deaths and the number of non-resident births 
and deaths occurring in each city and in the rural area of each county; 
the number of residents of the city or rural area born or dying elsewhere 
either in the same state or in other states; and the total number of births 
and deaths of residents wherever occurring. 

This is the first time that it has been possible to make a complete alloca- 
tion of births and deaths in the United States according to place of resi- 
dence. It is of course not possible to do that until the returns are available 
for all states; and that is the reason why in the current series of state sum- 
maries the complete allocation is given for 1935 but not for 1936. However, 
an allocation by residence limited to births and deaths occurring within the 
state is presented for 1936 as it has been for previous years. 

The other new table referred to above gives for the state the deaths from 
cancer distributed according to the principal anatomical site of the tumor. 

- J. A. H. 



STATISTICAL NEWS AND NOTES 

Central Statistical Board. — Current Business Inquiries in the Depart- 
ment of Commerce. The Secretary of Commerce on March 20, 1937, re- 
quested the Central Statistical Board to make recommendations with 
regard to the work of collecting and compiling various current business 
statistics within the Department of Commerce. In response to this request, 
the Central Statistical Board established a committee composed of Messrs. 
Frederick C. Mills, Columbia University (Chairman); Walter White, 
Assistant to the Chairman of the Business Advisory Council for the Depart- 
ment of Commerce; and O. C. Stine, Chief, Division of Statistical and His- 
torical Research, Bureau of Agricultural Economics. A representative of the 
Bureau of the Budget sat with the Committee. 

The Committee invited representatives of the Bureau of the Census, the 
Bureau of Foreign and Domestic Commerce, other interested Federal 
agencies, and several trade associations to present facts and to make sug- 
gestions. Its report which was submitted to the Secretary of Commerce on 
May 29, 1937, recognized “that any final determination regarding the 
assignment of functions will necessarily involve questions of an admini- 
strative character of which the Committee has not been expected to take 
account.” The report, in brief, recommended: 

1. “As a long-run policy, and with exclusive reference to the activities of 
the Bureau of the Census and the Bureau of Foreign and Domestic Com- 
merce, the functions of collection and primary compilation of current data 
respecting domestic business activity should be assigned chiefly to the 
Bureau of the Census, these duties to be combined in detailed assignments 
with those involved in the conduct of business census enumerations ...” 

2. “As a matter of policy and with exclusive reference to the activities 
of the two bureaus, the functions of analyzing and interpreting current 
business conditions and economic developments and of selective publica- 
tion of current business and industrial data should continue to be assigned 
chiefly to the Bureau of Foreign and Domestic Commerce. . . ” 

3. “The proper development of a new current reporting service calls for 
a large measure of analytical work. As an example, the Committee cites 
the current situation in the collection of monthly data on wholesale and 
retail trade. Until a standardized working procedure has been developed, 
the Bureau of Foreign and Domestic Commerce should probably continue 
these services. When they have been more fully organized it may be expected 
that the task of analysis will require the full attention of the personnel en- 
gaged in this field by the Bureau of Foreign and Domestic Commerce, and 
that collection and compilation may be delegated to the Bureau of the 
Census. . . ” 

4. “It is assumed that the compilation of statistics on foreign trade and 
international capital movements will continue in the* Bureau of Foreign and 
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Domestic Commerce, and that the Bureau will continue to conduct special 
statistical inquiries from time to time in the field of domestic business.” 

Supplementing these specific recommendations, the Committee empha- 
sized the importance of "close and continuing cooperation between the two 
bureaus in the development and prosecution of a well-balanced and com- 
petent program of current business reporting” and the importance of re- 
cruiting professional personnel adequate to the needs of such a program. 

Participation in the Census of Partial Employment, Unemployment and Oc~ 
cupations. At a meeting of the Central Statistical Board, on October 8, the 
following resolution was unanimously adopted : 

"Whereas, the Congress has directed the President to take a census of 
partial employment, unemployment and occupations, to meet the urgent need 
for information about the problems of reemployment, social security and un- 
employment relief; and 

"Whereas, the President has emphasized the utmost importance of securing 
a complete, honest and accurate count; and 

"Whereas, it is a function of the Central Statistical Board to investigate and 
make recommendations with respect to statistical work carried on by Federal 
agencies; therefore 

"Be it resolved that the Central Statistical Board offers to the Adminis- 
trator of this census its full cooperation toward the successful attainment of 
the objects of the census; and 

"Be it further resolved that the Central Statistical Board believes that it 
can cooperate most effectively by establishing a special committee, supported 
by a special section of the Board’s staff, to aid and advise the Administrator 
and his technical staff.” 

The Committee which was established by the Board in accordance with 
the above resolution is composed of the following persons: Mr. Stuart A. 
Rice, Chairman of the Central Statistical Board, Chairman; Mr. W. L. 
Austin, Director of the Bureau of the Census; Mr. E. Dana Durand, Com- 
missioner of the Tariff Commission; Mr. Corrington Gill, Assistant Adminis- 
trator in charge of Research, Statistics and Finance of the Works Progress 
Administration; Mr. Oscar £. Kiessling, Chief Economist, Mineral Re- 
sources and Economics Division, Bureau of Mines, Department of the 
Interior; Mr. Isador Lubin, Commissioner of Labor Statistics; Mr. Frederick 
F. Stephan, Secretary-Treasurer, American Statistical Association; Mr. 
Morris A. Copeland, Executive Secretary of the Central Statistical Board; 
and Miss Aryness Joy, Chief Economist of the Central Statistical Board, 
Secretary. The suggestions made by this committee are being transmitted 
to Mr. Biggers, Administrator of the Census of Partial Employment, Un- 
employment and Occupations. 

Curtailment of the Appropriaiion of the Central Statistical Board for the 
Fiscal Year 19S8. In June of this year Congress cut in half the appropria- 
tion for the work of the Central Statistical Board in the fiscal year 1938. 
The Board is currently operating with half the funds spent in each of the 
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three preceding years. Consequently, it has been necessary to curtail its 
staff and work drastically. 

A number of important activities have been abandoned entirely; other 
responsibilities are being met only in special cases. The direct participation 
of the Board in the joint review and supervision of statistical projects car- 
ried on under the Works Program through a committee known as the Co- 
ordinating Committee of the Central Statistical Board and the Works 
Progress Administration has been discontinued and the Committee dis- 
solved. The review of statistical releases and publications, over 400 of which 
were examined during the 1937 fiscal year, has also been practically stopped. 
The work of assembling descriptions of statistical data available in various 
fields and of reviewing research in process has been dropped for the year. 
The weekly review of economic conditions, prepared by the Board in co- 
operation with other Government agencies since April 1935 for broadcasting 
to our embassies abroad and for circulation to Government executives, has 
been discontinued. Various types of requests are now granted only under 
exceptional circumstances. 

In the past the Board has been called on frequently to make special 
inquiries into administrative problems of the statistical services, to provide 
technical advice and assistance on inquiries in process and for the improve- 
ment of statistical data collected regularly by the Federal Government, 
and to prepare special reports on various aspects of current economic and 
social conditions for the use of the President, members of the Cabinet, and 
heads of executive agencies. The Board is continuing to work on a number 
of projects started in earlier years, but beyond these it will probably be 
necessary to postpone practically all requests until next year. 

Continuation of some of the Board’s work has been made possible by 
arrangements for the reimbursement of the Board for the time of its staff 
by sj^cially interested agencies. For example, the Bureau of Labor Sta- 
tistics is reimbursing the Board for the continuation of technical advice in 
the Study of Urban Consumers’ Purchases. Another member of the Board’s 
staff is continuing his work in the field of mineral statistics, with the help 
of the Bureau of Mines. Still another staff member has been enabled to 
continue the advisory as.sistance which the Board has been giving the 
Civil Service Commission in connection with the rating of the Social Sci- 
ence Analyst examination by a similar arrangement. As previously noted in 
this Journal, the Board has also been assisted in meeting its financial 
problems by arrangements with the National Resources Committee for 
the preparation of a Government chart book of current economic and social 
series, including descriptive and critical comments. A substantial share of 
the time of the staff during the past few months has been devoted to pre- 
paring this chart book in cooperation with the National Resources Com- 
mittee. 

From a long run point of view, the most important project of the Board, 
which has been continued largely by the assistance of other agencies, is the 
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development of a standard classification of industries. It is hoped that this 
classification, which is now not far from completion, will be adopted by 
the Census Bureau, the Bureau of Labor Statistics, and the Social Security 
Board immediately on its completion, and that other agencies will then fall 
in line. 

The Board is continuing its regular review of questionnaires and plans 
for statistical inquiries. These reviews have been a major part of the Board's 
work since its inception and are the basic means through which it exer- 
cises its coordinating functions. 

Dominion Bureau op Statistics, Canada. — Financial Statistics. From 
July 19th to 22nd, 1937, a Dominion-Provincial Conference on Municipal 
Statistics was held in Ottawa to study the different phases of the problem 
of the uniform presentation of municipal statistics, a subject which falls 
within the administrative jurisdiction of the Provincial Governments under 
the Canadian Constitution. The Provincial Governments were all repre- 
sented and in addition the Canadian Federation of Mayors and Munici- 
palities, the Municipal Finance Officers' Association of the United States 
and Canada, the Ontario Mayors' Association, and a number of leading 
cities also sent delegates. The Dominion Government was represented by 
officials from the Dominion Bureau of Statistics, the Department of Fi- 
nance, the Department of Labour and the Bank of Canada. Dr. R. H. Coats, 
Dominion Statistician, was nominated Chairman. 

The Conference decided upon uniform methods of accounting, statistical 
practice, and terminology. Agreement was reached on the exchange of such 
information as would facilitate this purpose. 

The Dominion Bureau of Statistics was requested to undertake, in co- 
operation with the provincial Departments of Municipal Affairs, a study 
of existing legislation and the forms at present in use for the collection of 
municipal statistics throughout Canada with a view to the classification of 
different types of local government units. 

Continuing subcommittees were constituted to deal with particular prob- 
lems, including: (a) general municipal statistics; (b) revenue, expenditure 
and classification of municipal accounts; and (c) assessment and population 
matters. 

National Resources Committee. — Report of Urbanism Committee. Re- 
leased under the title “Our Cities — Their Role in the National Economy," 
the report contains a number of recommendations approved in principle 
by the National Resources Committee, which, if carried out, would enable 
the Federal Government to concern itself with city dwellers as it has with 
farmers through the Department of Agriculture. 

The major recommendations follow, in part: 

That the efforts already made by government, industry and labor to- 
ward increasing economic security be intensified and that the United States 
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both study and act upon the problems of chronically depressed urban 
areas. 

That the Federal Government should continue its policy of assistance 
to the social welfare programs of urban communities. 

That a section for urban research be set up in some suitable Federal 
agency which would perform for urban communities functions comparable 
to those now performed for rural communities by the Department of 
Agriculture. 

That a clearing house of urban information should be created in the 
Bureau of the Census which would serve as a central depository of all 
information about urban communities collected by all governmental 
agencies and by authoritative private organizations. 

That the Central Statistical Board should give special consideration 
to the inadequacies in the existing urban data. 

That a comprehensive and thorough-going inquiry should be made by 
the present tax revision council or other suitable agency of the entire 
subject of conflicting flscal policies and taxation in local, State, and 
Federal Governments. 

That Congress should pass legislation laying down the conditions under 
which there may be adopted interstate compacts enabling the several 
communities within the same metropolitan region, but in separate States, 
to deal jointly with the regional aspects of health, sanitation, industrial- 
waste regulation, etc. 

That legislation should be considered primarily for periods of economic 
distress creating a Federal credit agency authorized to make loans and 
grants under adequate legislative safeguards to local governments for the 
purposes of public works construction, acquisition or construction of public 
utilities, land purchases, and similar outlays. At the same time, the Com- 
mittee believes that direct Federal expenditures in cities should be re- 
duced to a minimum. 

Report of the Science Committee, The first report on the science resources 
of the United States (entitled “Technological Trends and National Policy”) 
deals with new inventions and their social implications and calls attention 
to the need for planning to meet the new situations caused by technological 
advance. 

Prepared by a large group of scientists and engineers, the report “pre- 
sents a survey of most of the great fields of technology and applied science, 
namely, agriculture, mining, transportation, communication, the construc- 
tion industries, power production, the metallurgical and chemical industries 
and the electrical manufactures. 

“The purpose is to cover a wide range; for the specialization so neces- 
sary for progress needs to be accompanied by broader vision. It was possible 
to obtain this wider perspective by dealing only with the more significant 
inventions. Since inventions were selected for this report on the basis of 
their social significance, omissions are important as truly as inclusions. 
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especially as the surveys were conducted by competent authorities in the 
different fields.” 

"It has been thought best to focus on the near future, which is defined as 
the next twenty years; but any blinders that cut off sharply the present, 
the more distant future, or even the recent past, would mean an inadequate 
investigation, since change is a process.” 

A Federal Committee should be responsible, according to the report, for 
keeping abreast of technological changes and for forecasting imminent 
changes that may affect national life. This Federal group should be com- 
posed of representatives of the Departments of Labor, Commerce and Agri- 
culture, the Bureau of Mines, the Interstate Commerce Commission, the 
Social Security Board and the Works Progress Administration with such 
cooperation from industry and research organizations as may be necessary 
to obtain complete information. 

The National Resources Committee also urges that a series of continuous 
studies, independent of the Joint Committee of Federal agencies, be under- 
taken by existing planning boards and by appropriate agencies developed 
by the Federal Government — and, more specifically, that there be set up, 
in the various interested departments, science committees with the definite 
function of investigating and reporting on the progress and trends of science 
and invention and the possible social and economic effects which may follow 
them. 

It is recommended that these agencies, with the aid of such natural and 
social scientists as may be needed, concentrate their initial efforts on the 
following inventions which promise to play an immediate part in future 
technological changes; the mechanical cotton picker; air conditioning equip- 
ment; plastics; the photo-electric cell; artificial cotton and woolen-like 
fibers made from cellulose; synthetic rubber; prefabricated houses; tele- 
vision; the automobile trailer; gasoline produced from coal; steep-flight 
aircraft and tray agriculture. 

Board of Governors op the Federal ReJserve System. — The August 
issue of the Federal Reserve Bulletin contained tabulations showing the dis- 
tribution of commercial banks in the United States as of December 31, 1935, 
by states and geographical divisions on the basis of the amount of loans 
and investments, amount of deposits, ratio of demand tp total deposits, 
ratio of total capital account to total deposits, and according to the popu- 
lation of the city in which located. The tabulations also included special 
analyses of banks not on the Federal Reserve par list and of banks with 
capital stock less than the applicable minimum statutory requirements for 
Federal Reserve membership or for the establishment of national banks. 
The September issue of the Bulletin contained tabulations analyzing in 
detail the number, deposits, and loans and investments of suspended banks 
by geographic divisions, states, months, years, size and class of bank, and 
size of town, for the period from 1921 through 1936. 
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In connection with a discussion of gold and capital movements in the 
last quarter of 1936 and the second quarter of 1937, there was published in 
the Federal Reserve Bvlleiin for August 1937 a table on the sources and uses 
of gold from January 1931 to June 1937. The table shows, on an annual 
basis, the amount of gold derived from new production and other sources, 
the absorption of gold into central reserves and industrial uses, and the 
indicated increase or decrease in unreported official holdings or private 
hoards in western countries. The discussion of capital movements in the 
August Bulletin was based on data collected by the Federal Reserve banks 
for the Treasury. These statistics, covering the first quarter of the year, 
were published in the Bulletin for July, and those for the second quarter in 
the Bulletin for October. Similar data for the period May 1929 — December 
1936 were published in the Bulletin for May. 

Division of Research and Statistics, Federal Home Loan Bank 
Board. — For more than two years an index of the total cost of constructing 
a standard 6-room frame dwelling has been compiled through the coopera- 
tion of field representatives in more than 90 selected cities. This cost index 
includes the price of building material delivered to the site, the total 
charges for labor required to complete the construction, and compensation 
insurance, as well as a percentage of profit for the contractor. The informa- 
tion is reported every three months for four different groups of cities, so 
that a i)articular cycle of building cost indexes is available each month. 
Since January 1936 these indexes have been published in the Federal Home 
Loan Bank Review^ and each subsequent issue has reprinted the index 
figures for each of the previous periods. 

Since January 1936 this Division has been collecting from approximately 
2,500 savings, building and loan associations, monthly reports showing the 
total volume of mortgage loans made during the month, with a breakdown 
as to the purpose for which the loan was made. The material is segregated 
by states and also as to federal associations, state-chartered building and 
loan associations which are members of the bank system, and non-member 
institutions. On the basis of reports received from the cooperating associa- 
tions this Division has prepared estimates of the total volume of new mort- 
gage loans made by all active savings and loan associations in the U. S., and 
in each of our Federal Home Loan Bank Districts. 

Bureau op Foreign and Domestic Commerce. — The foreign section 
(Part II) of the World Economic Review y separated for the first time from 
the United States section, has been recently released. The study presents a 
review of the economic policies and developments during 1936 in the princi- 
pal countries of the world. The study reveals that although a certain degree 
of recovery has been found in most countries, the elements of uncertainty, 
distrust, and isolation still operate in many areas to prevent a complete 
return to prosperous conditions. The economic effects of rearmament, of 
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the self-sufficiency programs which are characteristic especially of totali- 
tarian states, and of currency readjustments are discussed in detail. Special 
attention is given to the recovery in international trade and the extent to 
which the gains are concentrated in the export trade of producers of raw 
materials and staple foodstuffs. The few instances of liberalization of com- 
mercial policy are noted, but these are confined principally to the broaden- 
ing of quotas and reductions of duty in connection with currency devalua- 
tions in the European area. The more encouraging developments of the 
year are to be found in the trend toward elimination of currency uncertain- 
ties, although the gain in nominal foreign-trade returns as a result of de- 
valuation is largely illusory. Tables in the appendix showing month-by- 
month production of a few primary minerals and metals reflect both the 
gradual general recovery and the progressive extension of armament pro- 
grams. Such sub-headings as industrial production and profits, prices, cost 
of living, unemployment, wages, agriculture, foreign trade, public finance 
and private finance characterize the treatment of each nation. Statistics 
upon each of these important subjects are also given. 

The November issue of the Survey of Current Business carried a special 
treatment of "Farm Mortgage Credit 1930-1937” by Norman J. Wall and 
Frederick M. Cove. The article is based primarily upon a report of the co- 
operative survey by the Bureau of the Census and the Bureau of Agri- 
cultural Economics, entitled "Farm Mortgage Indebtedness in the United 
States” and a preliminary report on "Outstanding Farm-Mortgage Loans of 
Leading Lending Agencies.” This latter study is to be issued by the Bureau 
of Agricultural Economics. The article shows the decline in farm mortgage 
indebtedness as well as the reduction in the number of farms mortgaged, 
both tenant and owner occupied. The shifting of mortgages due to the re- 
financing program of the Farm Credit Administration and the consequent 
effect upon the volume of farm holdings by various types of financial insti- 
tutions is also revealed. 

Summary statistics on national income 1929-1936 have been recently 
released. This publication brings up to date and revises certain materials 
contained in the more detailed publication , — National Income 1929-1935, 
Data are presented for income produced and paid out during this period 
with detailed information as to types and sources of both payments and 
receipts. ^ 

On September 1 the Bureau extended its program of collecting current 
statistics for independent retailers to eleven additional states. The informa- 
tion at the present time is confined to sales data and monthly releases are 
issued showing the percentage change in sales by kinds of business from a 
corresponding month a year ago and from the previous month. These re- 
leases also show the changes in total sales by cities and city size groups. 

Federal Trade Commission. — A second report under the Commission's 
agricultural income inquiry entitled "Fruits, Vegetables and Grapes, Agri- 
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cultural Income Inquiry,” was submitted to Congress in June 1937. This 
report was made by direction of Public Resolution No. 112, 74th Congress 
amending the earlier resolution authorizing the inquiry into principal farm 
products, on which a report was made to Congress in March 1937. The 
scope of the later inquiry and report was similar to that of the earlier but 
conditions and conclusions reported greatly differ. 

The concentration of handling fresh fruits and vegetables is not signifi- 
cant except in the case of a few cooperatives and other shippers. The Cali- 
fornia Fruit Growers Exchange, The Florida Citrus Exchange and Mutual 
Orange Distributors, together marketed 62.85 per cent of the total 1935 
production of oranges for fresh distribution. The California Fruit Exchange 
handled 12.22 per cent of the 1935 grapes distributed fresh and The Di- 
Giorgio Fruit Corporation 10.3 per cent. The Atlantic Commission Com- 
pany, a subsidiary of the Great Atlantic and Pacific Tea Company, was a 
large distributor of both fruits and vegetables, but had a smaller percentage 
for any one item than those cited. 

A high degree of concentration was reported in the processing of fruits 
and vegetables. Three reporting canners together processed from 30.55 per 
cent to 67.07 per cent of various fruits and vegetables produced in 1935 and 
used for commercial canning. 

For 10 selected fresh fruits and vegetables combined, the growers^ por- 
tion of the consumer’s dollar paid to chain stores in 11 terminal markets 
was 32.24 cents; distributors’ margins were 33.62 cents, including a retail 
margin of 29.35 cents; freight and other transit costs, 21.59 cents; and 
packing, loading, storage and miscellaneous costs, 12.55 cents. 

A study was made of the investments and profits of fruit and vegetable 
processors, of the operations and results shown by cooperatives, and of the 
many alleged unfair and wasteful methods of distribution of fresh fruits 
and vegetables in the large terminal markets, and several recommendations 
for improvement through legislation or otherwise were made. 

Neither of the reports on agricultural income have been printed but both 
are available for examination at the Commission’s offices, A summary of the 
earlier report, together with conclusions and recommendations, may be ob- 
tained from the Commission in printed form, and the same for the later 
report may be had in mimeographed form. 

Commodity Exchange Administration, U. S. Department of Agri- 
culture.— The Commodity Exchange Act of 1936 considerably enlarged 
the scope of the Commodity Exchange Administration. The work of this 
organization now deals with the regulation of future trading in wheat, cot- 
ton, rice, corn, oats, barley, rye, flaxseed, grain sorghums, millfeeds, butter, 
eggs, and potatoes. A Division of Statistics has been established, and plans 
are being laid for the release daily of information on volume of trading and 
open contracts in other commodity futures in addition to the data now 
being released on grain futures. It is expected that the monthly publication, 
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Trade in Grain Futures^ will be expanded to present in detail statistical infor- 
mation on other commodities as well as grain. 

Starting August 2 new regulations dealing with daily reports of the trades 
and open interests of large traders in grain futures went into effect. On Octo- 
ber 1 similar regulations became operative for cotton, butter, eggs, potatoes, 
and millfeed. Plans are under way to provide for periodic release of tabula- 
tions based on these reports. When all these plans are put into effect the 
public will have far more complete information on operations on organized 
commodity markets than have been available in the past or are available 
for the commodity markets of any other country. 

U. S. Bureau op Mines. — With the close of the fiscal year ended June 30, 
1937, the Bureau of Mines relinquished to the National Bituminous Coal 
Commission the collection of statistics relating to the coals subject to the 
jurisdiction of the Bituminous Coal Act of 1937. The Bureau, however, will 
continue to collect data on accidents occurring at all coal mines. Broadly, the 
Bureau of Mines retains jurisdiction over the collection of statistics relat- 
ing to anthracite, semi-anthracite and lignite coals, coke, fuel briquets and 
packaged fuel, and the international coal trade. 

As a part of its improved service to the fertilizer industries, the Bureau 
recently inaugurated a semi-annual report of phosphate rock which provides 
a new base line on fertilizer sales. The first report of this series covers the 
period January 1-June 30, 1937. 

A physical inventory of stocks of crude oil in the United States was made 
during the fiscal year ending June 30, 1937, and a preliminary report of the 
results was published July 13, 1937. The primary objective of the study was 
to ascertain the volume of stocks above ground and to determine the 
quantities of light fractions in the various stocks, especially those which 
had been in storage for a considerable time. 

As a result of cooperative studies on mineral technology and output per 
man by the Bureau of Mines and the Works Progress Administration, as a 
part of the National Research Project on r^mployment opportunities and 
recent changes in industrial techniques, the following reports have been 
published in recent months: 

Technology and the Mineral Industries by F, G. Tryon, T. T. Read, K. C. 
Heald, G. S. Rice, and Oliver Bowles, (Report No. E-1. April 1937); 

Small-Scale Placer Mines as a Source of Gold, Employment, and Liveli- 
hood in 1936 by Charles White Merrill, Charles W. Henderson, and 0. E. 
Kiessling, (Report No. E-2. May 1937); 

Mechanization Trends in Metal and Nonmetal Mining as Indicated by 
Sales of Underground Loading Equipment by L. N. Plein, F. E. Berquist, 
and F. G. Tryon, (Report No. E-3. June 1937); 

Employ merU and Related Statistics of Mines and Quarries, 1936 Part I — 
Bituminous Coal, byF.G. Tryon, W. H. Young, M. E. Wilson, and F. E. 
Berquist; 
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Part II — Pennsylvania Anthracite^ by F. G. Tryon, M. Otero, W. H. 
Young, and D. C. Ashmead, (Report No. E-4. July 1937). 

Agricultural Adjustment Administration. — Agricultural Conservation 
Program for 1938, The outline of the 1938 Agricultural Conservation Pro- 
gram was announced on September 20, 1937. Under this program, acreage 
goals are established for corn, cotton, flue-cured, Burley, fire-cured, dark 
air-cured, and cigar filler and binder tobaccos, peanuts, rice, potatoes, and 
general soil-depleting crops; and provision is made for establishing individ- 
ual farm goals for each of these crops or groups, as well as for soil-building 
crops and practices which should be carried out on the farm. The national 
goals for soil-depleting crops in comparison with 1928-37 average acreages 
are: 



A creage 

Crop 

1928-37 

1938 Goal 


(Thousand Acres) 

(Thousand Acres) 

Corn 

102,468 

92,000- 96,000 

Cotton 

36,858 

27,000- 29,000 

Rice 

900 

825- 875 

Tobacco 



Flue-Cured 

924 

850- 900 

Burley 

394 

480- 500 

Fire-cured and Dark Air-cured 

231 

170- 180 

Cigar filler and binder 

98 

85- 90 

Peanuts 

1,544 

1,500- 1,600 

Potatoes 

3,346 

3,100- 3,300 

General 

157,480 

145,000-155,000 

All Soil-Depleting* 

305,000 

273,000-288,000 


* Sugar beets and sugarcane included. 


County goals for cotton, tobacco, and rice will be established for each 
county where such crops are grown; and county goals for corn, potatoes, 
and peanuts will be established only for those counties which are in the 
principal commercial producing areas designated by the Agricultural Ad- 
justment Administration. 

County committees will establish soil-depleting and soil-building goals 
for individual farms, taking into consideration the tillable acreage on each 
farm, the type of soil, topography, production facilities, crop rotation, 
acreages customarily grown and acreages of food and feed crops needed for 
home consumption, acreage of new seedings, and the extent to which liming, 
terracing, contour listing, and other soil-conserving or erosion-control 
practices are needed to promote agricultural conservation. 

A maximum payment will be calculated for each farm. Payment will be 
made for keeping within the general soil-depleting goal and the individual 
crop goals, and for attaining the soil-building goal established for the farm. 
Where the soil-depleting goal is exceeded or the soil-building goal is not 
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reached, the payment will be less than the maximum payment. The pay- 
ments will be divided between landlords and tenants in the proportion that 
they share in the principal crop, or all crops and practices on the farm. 
Specific provisions applicable to the Great Plains area encourage the resto- 
ration to grass of land which should never have been plowed. 

The same administrative set-up wUi be used as in the past. This involves 
the county agricultural conservation associations as the local adminis- 
trative agencies working under the direction of State committees, which 
are in turn responsible to the Regional Divisions of the Agricultural Adjust- 
ment Administration. Since the actual appropriation has not been made, 
the 1938 program is dependent upon the action of Congress, although in 
1936 Congress authorized an annual appropriation for carrying out such a 
program under the Soil Conservation and Domestic Allotment Act. 

Bureau op Labor Statistics, U. S. Department op Labor. — A survey of 
paid vacation practices in American industry is being made by the Bureau. 
The survey includes both salaried employees and wage earners and will 
cover both manufacturing and nonmanufacturing establishments. It will 
deal with such points as the extent to which paid vacations are being 
granted; the length of the vacation period; the method of computing service; 
the time of year when granted; and the method of remuneration. 

The wage survey of the bituminous-coal industry is well advanced, two 
articles having already been published in the Monthly Labor Review^ one 
dealing with annual earnings and the other giving summary data, by states. 
In connection with the survey of the cotton-textile industry it is expected 
that preliminary results will be available shortly. A study of wages, hours, 
and annual earnings in the radio and phonograph manufacturing industry is 
in progress, covering about half the industry. This will be followed by a simi- 
lar study of the electrical machinery and apparatus industry. A report on 
wages and working hours in the quarrying and finishing of granite is practi- 
cally finished. Data were obtained for 185 establishments having 5,400 em- 
ployees and representing 50 per cent of the entire industry. The Bureau’s 
usual annual survey of entrance wage rates of common unskilled labor was 
made as of July 1, 1937, Twenty industries and more than 5,000 establish- 
ments, having over 200,000 employees, were included this year. The annual 
survey of union-wage scales as of May 15, 1937, has been Completed. The 
preliminary results for the building trades appeared in the Monthly Labor 
Review for November 1937. 

Arrangements are being made for a study comparing contract prices for 
construction projects with permit valuations, in order to ascertain how 
closely valuations quoted when building permits are obtained approximate 
actual construction costs. The coverage will be 25,000 residential buildings 
for which the Federal Housing Administration has issued commitments to 
insure. Tabulations will be made by building-cost groups and by cities. 

In connection with the Bureau’s regular reports on employment and pay 
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rolls in manufacturing and nonmanufacturing industries, the statistics are 
being broken down by sex for 38 manufacturing industries, laundries, and 
cleaning and dyeing establishments. The industries selected for such analy- 
sis are those where a large number of women are employed. It is planned for 
the future to prepare such reports serni-annually, in March and September. 

As part of the program of the wholesale-price reporting service of the 
Bureau, there has been adopted a revised method for computing the index 
number of wholesale commodity prices. The change in method was intro- 
duced with the calculation of the index for July 1937 and extended back to 
January. It is the customary weighted aggregate method with a fixed base 
and replaces the chain-index method of the aggregate type previously used. 
The procedure used is described in an article in this issue of the Journal. 
Surveys have been completed for the improvement of the wholesale price 
reports for the cement and soap industries. The reports covering these two 
industries will be similar to the one issued for the farm-machinery industry 
and will give in detail the price data used in the calculation of the revised 
indexes, with brief discussion of the methods of computation. Other indus- 
tries and important items being surveyed are lumber and millwork, brick, 
shoes and other leather products, automobile tires and other rubber prod- 
ucts, chemicals, insulation and wall board, tile, fiber board, and small im- 
plements and tools. 

United States Employment Service. — Detailed Survey of Characteristics 
of Persons Seeking Work through the United States Employment Service, A 
detailed survey of all persons actively registered during November as seek- 
ing jobs through the offices of the United States Employment Service is 
now being prepared. This survey, which will continue studies made through 
four similar inventories taken during the past two years, will furnish infor- 
mation concerning the occupational and industrial classification, age, sex, 
color, veteran classification, and geographical distribution of the active 
job-seekers. In addition, it is planned that the survey will indicate which 
of the registrants seeking work through the public employment offices in 
November were actively registered at the time of the July inventory survey. 
The present study coincides in timing with the voluntary census of un- 
employment. 

Horizontal Classification of Jobs. Work on a preliminary horizontal clas- 
sification of jobs in a number of industries has been started in an attempt 
to classify these jobs into groups or families of occupations. This horizontal 
classification is being made by grouping occupations on the basis of simi- 
larities of what the workers have to know, do, and be in order to perform 
their work satisfactorily. It is proposed to organize the information which 
has been and which is being collected regarding occupations and to study it 
carefully to find the degrees of similarity of occupations and some workable 
basis for classifying occupations on the basis of similarities of worker 
requirements. 
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Children's Bureau, U. S. Department op Labor. — Collection of sched- 
ules for the study of stillbirths undertaken by the Children’s Bureau begin- 
ning February 1, 1936, was terminated May 31 of this year. A total of 6,750 
schedules for this study have been received from 229 hospitals in 49 cities 
in 26 states and the District of Columbia. The tabulation of this material 
is well under way, and some preliminary findings have been released. 

From an analysis of the data on the schedules certain basic information 
has been obtained with respect to color, age and parity of mothers, inci- 
dence of plural births, and sex of the stillborn infants. As was to be expected 
in a study of hospital cases, it was found that the mothers were slightly 
older and that there was a greater proportion of primiparae and of white 
mothers than is shown by census reports on stillbirths. Data in regard to 
sex of the stillborn infants and in regard to the incidence of plural births 
were, however, in close agreement with census figures. 

The stillbirths were studied (1) in relation to whether the fetal death 
occurred before the onset of labor or during labor, (2) in relation to the period 
of gestation at which stillbirth occurred, (3) the method of delivery, and 
(4) the frequency of certain complications of pregnancy and labor and cer- 
tain conditions in the infants. 

In continuation of the reorganization of the Division of Statistical Re- 
search of the Children’s Bureau, mentioned in the June issue of this Journal, 
all units collecting recurrent statistical reports have been combined into a 
Current Statistics Section. Statistical reports now maintained currently by 
the Bureau include welfare statistics for large cities, collected in connection 
with the Bureau’s Social Statistics Project, reports on employment certifi- 
cates issued to minors, reports on delinquency cases handled by the Juvenile 
Courts, and reports on activities of the maternal and child-health and 
crippled children’s programs conducted by the Bureau under the Social 
Security Act. The Current Statistics Section is in charge of Mr. Louis J. 
Owen, formerly State Coordinator of Statistical projects for the Illinois 
Works Progress Adminitsration. 

Women’s Bureau, U. S. Department op Labor. — The Women’s Bureau 
is conducting a number of surveys of women’s wages and hours in states 
requesting such data for use as a basis in determining minimum wages. 
Field work is now in progress on such a study of Colorado, nfhde in coopera- 
tion with the State Minimum-Wage Division and the report on a similar 
survey of Utah is nearing completion. In the State last named, 153 estab- 
lishments were visited and pay-roll data taken for more than 5,000 women, 
the largest numbers being in stores and manufacturing plants, with ap- 
preciable numbers in laundries, hotels, and restaurants. Average weekly 
earnings of women in the various industries (excluding hotels and restau- 
rants, where the cash wage is not always representative) ranged from 
SI 1.05 to SI 5.75, hourly from 25 to 37 cents. 

A report on "Differences in the Earnings of Women and Men” is now in 
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press as Bulletin 162. The information presented is based on several field 
surveys, with supplementary material from other federal and state sources. 
The general levels of men’s and women’s wages are shown in various manu- 
facturing, sales, and clerical occupations, and also the pay they receive for 
work of identical or essentially similar character. The data collected show 
that women’s wages fall below men’s with an almost uncanny uniformity 
in degree, regardless of changes in the general wage level, in business condi- 
tions, in source of labor supply, or other measurable factors, and for the 
most part this is true even where exact occupations can be compared with 
reasonable accuracy. 

A general survey entitled "Women in the Economy of the United States 
of America” is shortly to come from the press, containing a wide range of 
information from many sources, initiated by a request of the International 
Labour Office. This report includes data on women’s occupational trends, 
wage status, unemployment, and responsibility for the support of others, 
and on the experience in this country as to the effects upon women of labor 
legislation applying especially to them. 

Working with a committee of experts on budget requirements, the 
Women’s Bureau has been working out a series of suggested essentials for 
the budget of an employed woman, which can be furnished to states for use 
in estimating cost of living prior to the establishment of a minimum wage, 
the items included to be priced locally within the state before making the 
estimate required. 

Office of Education. — Reprints of the series of School Life articles on 
subject-registrations in public high schools are available. The annual study 
of “College Receipts and Expenditures,” (1936-37) a sampling of about 300 
institutions, and the annual “Statistics of Land-Grant Colleges” (1936-37) 
will be available from the Office of Education in November. The annual 
study “Per Capita Costs in City Schools” (1936-37) will go to the printing 
office in November. 

In response to the request of the National Council of Chief State School 
Officers, the Office of Education has, during the past eighteen months, co- 
operated with the states in a program directed to such revisions of the respec- 
tive systems of school records and reports as will be conducive to securing 
greater uniformity with consequent greater comparability of local and state 
school statistics. The field representatives of the Office of Education have 
personally conferred with the person or persons in charge of records and 
reports in the state departments of education. Findings from analyses made 
by this Office of certain basic record and report forms of the states were 
used as the basis of discussion at each of five regional conferences held last 
spring in Washington, D. C., Springfield, 111., Salt Lake City, Utah, Mont- 
gomery, Ala., and Hartford, Conn. These conferences are reported as being 
of real assistance to the states in their efforts to make changes in record and 
report forms now in use, 
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The progress in this program has been made possible because of the active 
cooperation of the state departments of education, the National Advisory 
Committee on School Records and Reports, appointed by the Commissioner 
of Education, and other agencies interested in such records and pertinent 
educational data. 

Statements and requests to this Office indicate that states are making 
certain revisions in forms used during the current year; others are to be made 
later. Indications now are that this cooperative program will probably be 
extended to cover at least another year. 

Bureau of Research and Statistics, Social Security Board. — Division 
of Public Assistance Staiistics. This Division has summarized recently the 
statistical data on public assistance for the fiscal year 1936-37 which will 
appear in the Annual Report of the Social Security Board. In addition to 
its collection of monthly reports on operations under the Social Security 
Act the Division has carried on its activity in the field of public welfare 
statistics. 

General Relief Statistics: Complete data on general relief for 29 states 
and partial data for 18 states for the month of August 1937 were published 
in Public Assistance^ Monthly Statistics for the United States on October 12. 
Continued field work by representatives of the Division is bringing to light 
many of the inconsistencies in State reports and is contributing gradually 
to the completeness and accuracy of the data. Revision of the publication 
policy of the Social Security Board has necessitated the elimination of the 
separate bulletin entitled General Relief Statistics but data on general relief 
are included in the Social Security Bulletin^ formerly Selected Current Statis- 
tics, 

Relief in Urban Areas: Reexamination of the relief data collected monthly 
from 116 urban areas since 1929 and addition of reports for the Civil Works 
Administration and the Works Program have delayed the monthly publica- 
tion of Relief in Urban Areas since the May issue. Publication will be re- 
sumed with data which will present a more accurate statement of the trend 
of total relief for these important urban areas. 

Relief in Rural Areas: The collection of relief statistics from selected rural 
counties was transferred from the Works Progress Administration to the 
Social Security Board on July 1, 1937. The Board's first iifeue of Current 
Statistics of Relief in Rural and Town Areas, for the month of July, will 
appear about October 28. 

Total Relief in the United States: For the month of August 1937 the Board 
published in Public Assistance, Monthly Stalistics for the United States two 
tables and one chart on all public relief programs in the United States. The 
monthly publication of these summary figures is continued in the Social 
Security Bulletin, 

Social Data about Recipients of Public Assistance: Before September 1 
all states participating under the Social Security Act bad submitted their 



• Notes 


737 


annual reports of social data about recipients of public assistance for the 
fiscal year ended June 30, 1937. These reports covered a sample of 886 
thousand persons to whom formal grants of public assistance had been made 
during a selected period of the fiscal year by state and local agencies admin- 
istering public assistance under the Social Security Act. The total number 
of persons in households benefiting from grants in this selected sample was 
approximately 1,100,000 and the total number included in households re- 
ceiving public assistance for June 1937 was slightly less than 2,000,000. The 
State reports have been summarized for inclusion in the Annual Report of the 
Social Security Board. A more complete report will be issued after January 1. 

Divisions of Unemployment Compensation Research and Statistics. It is 
expected that by the close of 1937 all but three of the 51 states and territories 
will have installed the industrial classification code approved by the Social 
Security Board. 

Data covering financial transactions have been reported since August, 
and coverage of workers, total wages subject to contributions, amount of 
contributions received, and other items have been reported by a majority 
of the states since October. These data are now reported as state-wide sum- 
maries. Beginning with the month of July 1938, all these items, with the 
exception of data on financial transactions, will be reported on an industry 
basis. 

Monthly data on benefits will be reported by those states paying benefits 
beginning with January 1938. It is expected that reports will cover claims 
for benefits, promptness of benefit payments, the number of indmdiials 
for whom benefit checks were written, the number and amount of weekly 
benefit checks, and benefit terminations. The data on number of individuals 
for whom benefit checks were written and the number and amount of weekly 
benefit checks will be reported on an industry basis beginning with July 
1938. The first reports, which will cover the first six months of 1938, will 
show the distribution of workers whose benefits were terminated, according 
to compensated weeks of unemployment, and the distribution of the amount 
of benefit payments and number of benefit checks according to benefit rates. 
Beginning with the month of July 1938, it is planned that data will be re- 
ported monthly showing the distribution of workers according to weeks of 
unemployment for which benefit checks were written. 

Division of Old-Age Benefits Studies. It is expected that the data which 
result from the operation of the Old-Age Benefit titles of the Act will throw 
new light on questions concerning variations of wage rates between indus- 
tries, regions, and types of communities, with respect to age groups and other 
characteristics of the covered population. Although the more important 
series which bear on wages and employment of the covered population will 
not be available for some time, there are already some figures which indicate 
the main characteristic of the major portion of industrial population of this 
country. Two large samples have already been compiled and are being ana- 
lyzed, One of these comprises approximately llj million persons and results 



738 


American Statistical Association* 


from enumeration of employee applications for social security account num- 
bers. This sample has already been analyzed to show age, sex, and race. The 
data have been tabulated by regions with various sub-classifications, and 
will eventually be shown on a state basis. 

Some analysis of the claims already certified in connection with those 
covered persons who have reached 65 years of age or who have died prior 
to becoming 65 has been made, to see what wages are earned by such persons 
and to determine whether there is a large amount of migration in this group. 
These figures, although based so far on a very short period of observation, 
are preliminary to later studies which will show more significant results. 

Probably the most valuable type of material which will come from the 
Old-Age Benefit provisions of the Act will be that bearing on quarterly, 
annual, and accumulated lifetime earnings. Indirectly this material will 
give some information with regard to certain aspects of employment, such 
as place, continuity, and industry, by age groups. 

Division of Social Research, Works Progress Administration. — 
Separations Study, A study of separations of workers from WPA employ- 
ment in the period April through July 1937, similar to the separations study 
made last year, is being conducted in nine areas. The study is intended to 
determine the extent and character of private employment held by workers 
separated from the WPA, the characteristics of separated cases, and the 
amounts and sources of income received by such cases before and after sepa- 
ration. 

Personal History Study, A detailed study of a small number of cases now 
in the field is designed to supplement the Division’s statistical information 
with an intimate story of the people on relief, their reactions toward being 
unemployed, their attitudes toward relief, and their outlook for the future. 

Survey of the Transient and Homeless Population, A re-survey of the tran- 
sient problem has been conducted in six of the twelve cities studied in Sep- 
tember 1935 and September 1936, covering the same points treated in the 
earlier studies. 

Project Procedures, The Procedures Writing Section of the Division, which 
plans and prepares procedures for various local research projects, has re- 
cently prepared three procedures that should be of particular value to agen- 
cies interested in case work, housing, and allied problems. A technical circu- 
lar, “Study of Resident Family Migration and Occupancy in Urban Areas,” 
was prepared as a guide to the use of population materials contained in city 
directories. In addition to trends and rates of change of residence of families 
within the city, changes in occupancy of structures can be established. 
Technical circulars are also ready for two projects that will supplement the 
information secured from city directories: “A Central File of Basic Popula- 
tion Data” and “Index and Annotated Bibliography of Basic Social Data.” 

Sampling in the Field of Rural Relief, The Rural Section of the Division 
of Social Research has set up a county file of basic data. A card for each 
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county in the United States contains some twenty social and economic 
indices, such as type of agriculture, vital non-agricultural industries, popu- 
lation type, standards of living index, average farm income, and relief in- 
tensity. The file will provide a test of the representativeness of selected coun- 
ties, determine the comparative homogeneity of the several areas, delineate 
sub-areas within major agricultural areas, and indicate the minimum num- 
ber of sample counties that can be considered as a reliable sample of rural 
United States or of given areas. 

Releases of the WPA Division of Social Research. “Part-Time Farming in 
the Southeast,” Research Monograph IX, by R. H. Allen, L. S. Cottrell, 
Jr., W. W. Troxell, Harriet L. Herring, and A. D. Edwards, is a detailed 
study of the farming activities of 1,113 industrial workers in five major in- 
dustrial areas of Alabama, Georgia, and South Carolina. It includes an 
appraisal of the possible efficacy of part-time farming as a means of im- 
proving living conditions and of increasing economic security. 

In response to many requests for an early release of results of the cost-of- 
living study made in 59 cities, the Division has issued a preliminary report, 
“Intercity Differences in Costs of Living in March 1935, 59 Cities,” by 
Margaret Loomis Stecker, who supervised the study and analyzed the data. 
A printed report including charts, tables, and budget data omitted in the 
present mimeographed edition will soon be released. 

Other publications released are: A survey of the transient and homeless 
population in 12 cities , Social service division staffs of the state Emergency 
Relief Administrations^ 1935 and 1936 and Relief and rehabilitation in the 
drought areas. 

Division of Research, Statistics and Records, Works Progress Ad- 
ministration. — The Division of Research, Statistics and Records has re- 
cently prepared a catalogue of its publications. 

An issue of the Report on Progress of the Works Program is being pre- 
pared for release at the end of the 3 ''ear. This report, like the last issue (June 
1937), will present in broad perspective the operations of the Works Program 
with particular reference to the WPA activities. 

Works Program Statistics. Particular interest at this time attaches to a 
report on physical accomplishment on WPA and NYA projects now in 
preparation. This is a summary of activities carried out on each project, 
covering work in progress as well as work completed, with over 200 types of 
project work listed on the report form. Such items as the following illustrate 
the varied kinds of accomplishments that are included: the number, the 
total square feet of floor and the total pupil capacity of schools built; the 
number and the capacity of storage tanks, reservoirs, and cisterns built; 
the number of classes in art instruction held and the number of different 
persons receiving such instruction, etc. Representing an extension and re- 
finement of a similar report made as of September 15, 1936, the physical 
accomplishment report will, in the future, be filled out for all completed 



740 


Amebican Statistical Association* 


projects as they are finished so that a periodic inventory of work can be 
obtained by securing current accomplishment reports for active projects 
alone. 

A recent special study concerns the work carried out under the WPA 
Recreation Program. Forms have been filled out in the field for each recrea- 
tion project worker. Among other things the survey covered the distribution 
of hours of work during a particular week in accordance with various types 
of recreation activities, kinds of recreational facilities used, and types of 
agencies making the recreation sites available. An analysis of the age of 
participants in the various recreational activities is also included. The study 
affords detailed information on this important program in each state. 

The Division has recently published two reports prepared in the Section 
on Labor Research. The first, "Local Wage Rates for Selected Occupations 
in Public and Private Construction, 1936,” presents extensive tabulations 
of hourly wage rates paid in public and private construction for 25 occupa- 
tional groups during 1936. The data, which represent wage rates set by 
various Federal agencies as prevailing in each community and also rates 
paid in private industry, cover approximately 1,000 different localities in 
the United States. The second report, entitled "The Eflficiency of Skilled 
Workers on Works Progress Administration Projects,” presents the results 
of a study of the qualifications of workers assigned to the tasks of brick 
and stone masons, carpenters, and painters on WPA projects in January 
1937. The study was carried on by the WPA with the cooperation of three 
international trade unions. It shows the results of an investigation of both 
the quality and quantity of work turned out by all WPA workers in the three 
crafts in the cities of Baltimore, Birmingham, Hartford, Memphis, Minnea- 
polis, Scranton, and Toledo. 

The revised report of the Construction Statistics Section covering public 
and private expenditures and employment in the construction industry has 
been published under the title "Construction Expenditures and Employ- 
ment 1926-1936.” 

Relief Statistics, On the basis of optional reports submitted by State 
Emergency Relief Administrations detailed tabulations showing by types 
of project the number and cost of Emergency Work Relief Program projects 
have been prepared and published for 10 states. A preliminary summary for 
the Continental United States is nearing completion. 

A revised statistical summary of emergency relief activities for the period 
January 1933 through December 1935 is being prepared. This bulletin will 
reflect revisions of figures published in the previous summary. It will also 
include additional data and more explanatory material. 

In accordance with an agreement between the Social Security Board and 
the Works Progress Administration the monthly bulletin. General Relief 
Statistics^ was issued as a joint publication of the two agencies for January, 
February and March 1937. Copies may be obtained from the Works Prog- 
ress Administration. 
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A monthly memorandum on the various relief and work programs is being 
prepared for the administrative use of WPA officials. A basic objective is 
the explanation and interpretation of combined data on the Works Program, 
the National Youth Administration, The Civilian Conservation Corps, the 
public assistance program of the Social Security Board, general relief, and 
the rural rehabilitation program of the Farm Security Administration. The 
first issue “Relief in the Year Ending June 30, 1937” included a summary 
of statistics for these programs for the year, as well as data on changes dur- 
ing the current month. All issues have also included brief summaries for the 
United States of public expenditures for various types of relief since 1933. 

National Research Project, The studies undertaken by the Project on 
“Reemployment Opportunities and Recent Changes in Industrial Tech- 
niques” have been outlined in previous numbers of this Journal, which 
have also included a list of publications to June 1937. By October the fol- 
lowing additional reports had been published: The Research Program of the 
National Research Project; Mechanization Trends in Metal and Nonmetal 
Mining as Indicated by Sales of Underground Loading Equipment; Employ- 
ment and Related Statistics of Mines and QuarrieSy 1935: Coal; Changes in 
Technology and Labor Requirements in Crop Production: Sugar Beets; Changes 
in Farm Power and Equipment: Mechanical Cotton Picker; Summary of Study 
on Labor Productivity in the Leather Industry (in the Monthly Labor Review y 
July 1937); Summary of Study on Mechanical Changes in the Cotton-Textile 
Industry y 1910 to 1936 (in the Monthly Labor RevieWy August 1937). A bib- 
liography on farm practices and the use of labor on farms is in press. 

Reports which are being prepared for publication include the following, 
Employment and Unemployment Experience of Cigar Workers in Manchester y 
New Hampshirey Employment and Unemployment Experience of Coal Miners 
m West Virginiay Philadelphia Textile Workers — A Study in Irregular Employ- 
ment and Its Social ConsequenceSy Changes in Labor Productivity in the Manu- 
facture of Beet Sugary Changes in Job Requirements of Manufacturing Plants 
in Minnesota, Changes in Farm Power and Equipment: Farm Tractors y 
Changes in Technology and Labor Requirements in Crop Production: Corny and 
Changes in Efficiency of Fuel Consumption in the Cement Industry, 

National Bureau of Economic Research. — Four Bulletins have been 
published recently: Non-Farm Residential Construction, 1920-1936, by 
David L. Wickens and Ray R. Foster; National Income, 1919-1935, by 
Simon Kuznets; Technical Progress and Agricultural Depression, by Eugen 
Altschul and Frederick Strauss; Union Membership in England and the 
United States, by Leo Wolman. 

The first volume of Studies in Income, containing papers presented at the 
1936 annual meetings of the American Statistical and Economic Associations 
and at the January 1937 meeting of the Conference on Research in National 
Income and Wealth has also been published by the National Bureau. Two 
volumes by Simon Kuznets are in press: National Income and Capital For- 
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motion is a small monograph containing the summary figures, 1919-35; 
Commodity Flow and Capital Formation will contain the basic tables of the 
capital formation study together with a complete description of source 
materials. 

Leo Wolman is on sabbatical leave from Columbia University to devote 
himself to writing a volume, for the National Bureau, on work and wages in 
the United States. 

The Committee on Fiscal Policy, appointed in June by the National Bu- 
reau to further its cooperative program, has met twice. As soon as funds can 
be secured, a survey of material on the impact of the governmental fiscal 
system on the economy as a whole will be made with a view to laying out 
projects that should be undertaken to supplement the available data. 

The North Carolina Agricultural Experiment Station. — The Station 
has just published Bulletin No. 309, “Recent Changes in the Social and Eco- 
nomic Status of North Carolina Farm Families,” by C. Horace Hamilton, 
who is now with the Texas Agricultural Experiment Station. This bulletin 
is based on studies of approximately 3,500 rural families in seven North 
Carolina counties. General subjects covered by the bulletin are changes in 
farm tenure status, the agricultural ladder, changes in crop acreages and in- 
comes, population composition and characteristics, trends in marriages, 
births, and migration, and trends in educational status. The above subjects 
are analyzed in relation to farm tenure and color. 

Copies of the bulletin may be obtained free of charge from the North 
Carolina Agricultural Experiment Station, State College Station, Raleigh, 
North Carolina. 

Research Projects at Dun & Bradstreet, Inc. — The 1937 Retail Survey ^ 
almost identical in form and coverage with the 1936 work, was completed 
in July, about six weeks earlier than was the case last year. It was based on 
operating statements received from 26,000 concerns, and covered some- 
what over one hundred retail trades giving typical operating ratios such as 
gross margin, inventory turnover, expenses in detail and totals, operating 
profit, sales trends, inventory trends, and proportions of cash, credit and 
installment business. In those trades where the sample of reporting concerns 
was large enough to permit, additional breakdowns by size .of store, size of 
town, and geographical territory were published. 

The only significant change from last year’s Survey was a refinement of 
the method of classifying concerns by trades. Many peculiar combinations 
are found involving in a single store what seem like two distinct lines of 
retail business. By obtaining the percentage of sales volume in each of the 
three major lines carried by any store, it was possible this year to classify 
each concern according to its major line, or if a considerable number of con- 
cerns reported the same combination of lines not dominated by any one 
group of commodities, a special combination trade was designated. The 
figures were tabulated separately as a group. 
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Most of the changes in expense and margin ratios between 1936 and 1937 
experience were slight and were in the direction which would be expected as 
a result of increased prosperity and business volume. It is believed that an 
interesting statistical study could be made of the extent and character of 
these variations. This has not been possible because of the pressure of other 
work in the Dun & Bradstreet organization. The idea is suggested here for 
any interested explorer. 

An Appraisal of the Undistributed Profits Tax. This study was the combined 
result of : (a) An impartial study of the form of the tax, based largely on gov- 
ernment data, published comments and a careful weighing of the sources and 
natural bias of all material used, and (b) a special questionnaire mailed out 
to leading hrms of certified public accountants and returned by over 700 
corporations. 

The statistical tables were mainly in the form of tallies of answers to 
specific questions. Frequency distributions were made of percentages given 
in answers to such questions as were framed to determine the proportion of 
earnings paid out in dividends before and after the tax. Two-way frequency 
distributions of some of these tallied answers were used to show trend of 
policy as influenced by the tax. 

Surveys of Wholesalers* Operating Costs were released the third week in 
October for the following trades: 


Name of trade 
Wholesale grocers 

Automotive and equipment wholesalers 

Dry goods wholesalers 

Confectionery wholesalers 

Bakers and confectioners supply houses 

Floor covering wholesalers 

Paint and varnish wholesalers 


Number concerns reporting 
124 
154 
72 
180 
24 
30 
48 


Each of the surveys was conducted in cooperation with a national associa- 
tion of wholesalers or manufacturers interested in that trade. The experience 
of the Department of Commerce as 'well as the Dun & Bradstreet office, 
plus the observations of practical business men suggested three basic propo- 
sitions which 'W'ere given special attention in planning the questionnaires 
and the tabulations: 

(a) Inasmuch as the prevailing margins on different lines of goods vary 
widely within a single wholesale trade, differences in the major lines of 
goods featured by the several reporting wholesalers would cause variations 
in the annual operating margins and expense ratios. 

(b) That it costs more to serve certain types of the wholesalers’ customers 
than other types and, therefore, "wholesalers who have developed a major 
bloc of sales volume among specific customer groups will be likely to record 
appropriate differences in their operating experience. 

(c) In addition to the separation of profitable and losing concerns in such 
an analysis, those concerns earning less than a reasonable return on net 
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worth should be separated and studied as a ^survival” group distinct from 
the ^successful” group, earning enough return on their net worth to encour- 
age the owners in the investment of additional capital. 

Thus, wholesale grocers carr 3 dng a substantial quantity of perishable mer- 
chandise are analyzed separately. Automotive parts and accessories whole- 
salers selling primarily to retail accessory stores are distinguished from those 
doing most of their business with garages and service stations. The survival 
group of dry goods concerns attribute their small profit mainly to their 
failure to obtain an adequate margin, while the trouble with the losing con- 
cerns was almost entirely a matter of expense. 

A Revised Insolvency Index computed back to 1887 will appear in the 
December issue of Dun's Review. The revision involved checking all known 
possible sources of inaccuracy in the original data, particularly a regrouping 
of figures wliich were reported in earlier years on periods of four or five weeks 
to conform to a calendar month basis. A seasonally adjusted series will be 
published parallel to the index. 

The Psychometric Society. — The Psychometric Society held its annual 
meeting on September 1, 1937, at Minneapolis, Minnesota, in conjunction 
with the American Psychological Association. A separate program of six 
papers on rational-quantitative psychology was presented. 

At the annual business meeting presided over by President Edward Lee 
Thorndike, it was announced that Dr. J. P. Guilford of the University of 
Nebraska was elected President of the Society for 1937-38. Drs. Milton 
Metfessel of the University of Southern California and Karl F. Muenzinger 
of the University of Colorado were elected directors for the term 1937-38. 
At the dinner meeting held in Minnesota Union, Dr. E. L. Thorndike de- 
livered the Presidential address, the title of which was "Psychometric 
Methods Applied to Sociological Data.” 

The Social Science Research Council. — A series of research monographs 
on Social Aspects of the Depression has been prepared under the general 
guidance of the Committee on Social Aspects of the Depression under the 
chairmanship of Professor William F. Ogburn of the University of Chicago. 
Other members of the Committee are: Dr. Shelby M. Harrison of the Russell 
Sage Foundation and Professor Malcolm M. Willey of the University of 
Minnesota. Professor Samuel A. Stouffer of the University of Chicago served 
as Director of Studies. 

These monographs were prepared by a number of authors, each of whom 
examined critically the literature on the impact of the depression in bis field 
for the purpose of (1) locating existing data and interpretations already well- 
established, (2) discovering serious inadequacies in information, and (3) 
formulating research problems feasible for study. The purpose of the mono- 
graphs was not to provide answers to any research questions but rather to 
formulate fruitful questions for research to suggest the kinds of data that are 
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available and the modes of attack which are most promising and otherwise 
to aid and stimulate research in this phase of social science. 

The series includes Crime by Thorsten Sellin; Education by The Educa- 
tional Policies Commission; The Family by Samuel A. Stouffer and Paul F. 
Lazarsfeld with the assistance of A. J. Jaffe; Internal Migration by Warren S. 
Thompson; Minority Peoples by Donald Young; Social Aspects of Reading 
by Douglas Waples; Recreation by Jesse F. Steiner; Religion by Samuel C. 
Kincheloe; Rural Life by Dwight Sanderson; Social Aspects of Consumption 
by Roland S. Vaile with the assistance of Helen G. Canoyei; Social Aspects 
of Health by Selwyn D. Collins and Clark Tibbitts; Social Aspects of Relief 
Policies by R. Clyde White and Mary K. White; and Social Work by F. 
Stuart Chapin and Stuart A. Queen. 

The monographs are being distributed by the Social Science Research 
Council at one dollar each or ten dollars for the complete set. 



CHAPTER ACTIVITIES 

The Albany Chapter. — The Albany Chapter held a dinner meeting on 
October 1, with F. J. Decker, President, in the chair. Forty-six members 
and guests were present. Dr, 1. A. Hampt of the New York State Depart- 
ment of Civil Service, who was the principal speaker, gave a talk on the 
general purposes of job classification and salary scale standardization. C. C. 
Dubaur outlined the report of the Committee on Statistical Positions which 
was submitted to the Standardization Board. 

Announcement was made of the nomination and election by the Execu- 
tive Committee of Miss Mildred Lauder of the Department of Labor as 
Secretary of the Chapter. The action of the Executive Committee was con- 
firmed by the membership. 

The Cleveland Chapter. — The first meeting of the Business Statistics 
Section of the Cleveland Chapter for the present season was held on Sep- 
tember 27. The meeting was devoted to a forecast of the index of industrial 
production of the Board of Governors of the Federal Reserve System for 
the next twelve months. Ten members presented forecasts and each one 
attempted to justify his forecast. The composite was fairly optimistic since 
no one projected a major recession in industrial activity. The forecast for 
July 1938, ranged from a low of 108 to a high of 128. The low of the compos- 
ite was reached in January at 109. No member projected the index below 
99. Twenty members and guests were present. 

Mr. L. M. Whittington of The Cleveland Trust Company was chosen as 
chairman and Mr. W. T. Diebold of The Ohio Bell Telephone Company 
was chosen as Secretary for the coming year. A note of thanks was expressed 
for the splendid work done by Mrs. Frida F. Seibert of The National Ma- 
chine Tool Builders Association as Chairman during the past year. 

The New York District Chapter. — A meeting of the New York District 
Chapter was held on Tuesday evening, September 28, at the Hotel Governor 
Clinton. The general topic for the evening was “The Outlook for Inflation, 
Business, and Security Prices.” Donald R. Belcher, Assistant Chief Statis- 
tician of the American Telephone and Telegraph Company and a Vice- 
President of the American Statistical Association, presided. The addresses 
presented by three speakers are summarized in the following paragraphs. 

The first speaker was Dr. Willard L. Thorp, Director of Economic Re- 
search, Dun and Bradstreet, Incorporated, who spoke on “Inventories as 
a Business Forecaster.” 

Business activity is the flow of goods, while inventories represent stop- 
pages in this flow. They are particularly significant in that they focus atten- 
tion on viscosity at various points along the economic process. A complete 
discussion of inventories would have to extend all the way from natural 
resources to goods in the hands of consumers. It should cover deferred serv- 
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ices which can be used only over a period of time, taking the form of con- 
sumers' durable goods, real property, or productive equipment. However, 
limiting the discussion to inventories at the more usual points, some idea 
of the scope of the problem can be obtained by rough estimates, as of the 
end of 1935, that manufacturing inventory was about $9.7 billions; whole- 
salers' inventory, about $2.5 billions; and retailers' inventory, $4.3 billions; 
a total of $16.5 billions. However, it should be noted that manufacturing 
inventory is made up largely of goods in the process of production, so the 
total finished goods' inventory would probably be nearer $10 billions. 

The importance of inventories in the economic picture varies tremen- 
dously from industry to industry. One indicator of this importance is the 
turn-over rate, which is a way of measuring the length of time it would take 
to liquidate the inventories on hand. Furthermore, an examination of certain 
specific retail trades shows that changes in inventories are not uniform but 
may vary according to size groups within the trade. During 1936, for 
example, the furniture trade showed greatest inventory increases in the 
largest stores, while the women's ready-to-wear trade showed them in the 
smallest. 

In judging changes in inventories it must be remembered that certain 
variations are almost automatic, arising from such causes as changing sales 
volume, seasonal fluctuations, or the lag required before production sched- 
ules can be changed. In addition to these considerations, there is an ex- 
tremely close relationship between inventories and prices, the two tending 
to advance or decline together. Also, inventory changes are dependent upon 
the current state of psychology, since that inevitably involves the creation 
or deflation of commodity speculation in inventory form. Not only are in- 
ventories the result of other economic factors, but they in turn can have an 
important effect upon the volume of production and the behavior of prices. 

At the present time, the data available for judging inventories are ex- 
tremely scanty. Nevertheless, taking the data from many sources, it ap- 
pears that increases in inventories in 1935 and in 1036 were in general less 
than increases in sales. During 1937 there has been increasing talk about 
high inventories, largely the result of the nature of the statistical evidence. 
In 1936 the great increase in inventories came in the last few months of the 
year. Although inventories in 1937 seem to have reached their peak about 
March, they still show a high percentage gained over a year ago, because 
of the low state of inventories in the early months of 1936. At the present 
time inventories seem to have about their normal relationship to sales and 
the forgotten point is that in the summer of 1936 they were extraordinarily 
low. In fact, this low inventory condition contributed greatly to the boom 
of the late months in the year. 

Professor 0. M. W. Sprague of Harvard University spoke on “Why Infla- 
tion is Not Imminent.”^ We have not had inflation yet, if we mean by infla- 
tion a rapid and extreme advance in commodity prices. The advances since 

* ProloBBor Sprague's address was printed in the Annaliat for October 8, 1937. 
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1932 are those which always accompany recovery following extreme depres- 
sion. Although extraordinary increases in monetary gold will eventually in- 
crease prices, the mere increase is not sufficient unless the gold is inadequate 
at the time of increase. With adequate gold, further increases remain dor- 
mant until there is intense demand for additional currency and credit, taking 
the form of expanding bank loans and investments. 

Easy money policies have not been sufficient to induce a generally large 
increase in demand for bank credit. The government has been the only large- 
scale borrower, but its borrowings and deficits have not been sufficiently 
great to produce price advances. Government credit has been strong, and 
therefore there has been no flight from money into commodities, creating 
“fear” inflation. The possibility of such “fear” inflation is remote. If there is 
to be inflation, it must result from an intense demand for all sorts of labor 
and materials, supported by rapidly expanding bank loans. This cannot be 
produced by increasing the purchasing power of consumers with small in- 
comes. Since people save money and seek to invest it, there must be com- 
mensurate capital investment if there is to be widespread demand for ma- 
terials and labor. Approximately three-quarters of capital investment, 
directly or indirectly, goes into construction. Capital investment has been 
small, despite easy money, largely because construction costs are high. Con- 
struction now costs 15 or 20 per cent more than it did two years ago. Costs 
have advanced well before capacity production in construction has devel- 
oped, rather than as a result of intense demand. These increased costs seem 
to be the principal obstacle to more active business with the attendant but 
distant danger of inflation. 

In Great Britain an easy money policy and lower construction costs re- 
sulted in a vast increase in employment mainly in the construction of houses. 
In the recovery Great Britain got something of enormous value to the mass 
of the people. 

Business recovery depends upon business pricing policies more than upon 
Washington’s policies. The most effective lifting of living standards is 
through reduction in prices of things having elastic demand. In Great Britain 
brick prices were reduced three times between 1932 and 1935. In this country 
they have advanced, but nobody maintains that demand for them is in 
excess of brickmaking capacity. 

Hasty price increases are inappropriate to situations whefe there are tech- 
nological improvements. Such improvements produce unemployment, un- 
less prices be lowered and outputs increased. So long as prices are maintained 
by advertising or otherwise, there is no danger of inflation, but there is also 
little likelihood of attaining maximum production and full employment. 
Greater inflation danger is preferable since that can be controlled, but it is 
questionable that a democratic country can successfully handle chronic un- 
employment. Chronic unemployment, resulting from rigidity of prices, pre- 
vailed before this Administration came into power. At that time it was said 
reduction in construction costs would not induce a demand. During the 
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past two years, however, such reductions would have increased demand. 
Instead of reductions there have been increases. Government appropriations 
for housing, unless administered so as to reduce unit costs, will help only 
those people fortunate enough to secure places in the houses the Government 
assists in building. Both Washington and business need to see the advantage 
of reducing prices where there are many technological improvements, and 
where there is an elastic demand. Under the circumstances, I feel very confi- 
dent that inflation is not imminent. 

James F. Hughes, Market Analyst, Charles D. Barney and Company, 
discussed “The Future of Security Prices.’^* Sometime between now and 
February, 1938, there will be a fair intermediate recovery in stock prices. 
The period between now and then is considered exactly analogous to the 
period from October, 1923, to the spring of 1924. 

Beyond the Spring of 1938 there are three possibilities which might be 
termed, “The Tragic Retribution of Economic Justice,” “The Compromise 
of Practical Politics,” and “Realistic Economic Statesmanship.” Under the 
first possibility market prices will continue downward the greater part of 
1938 as a result of a continued deflation in bank credit. This could come 
about through a liquidation of the swollen investments of banks largely in 
government bonds. From 1933 to 1936 investments of all banks increased 
$10 billions — deposits increased $16 billions, but bank capital only increased 
$600 million. This most rapid of all increases in deposits and investment in 
connection with small increases in capital assets resulted, in 1936, in the 
highest ratio of deposits to capital ever reached. Despite this serious capital 
problem the monetary managers proceeded to increase by one hundred per 
cent the reserve requirements of member banks in order to prevent astronom- 
ical loans to a business, a policy analogous to that of 1923 and 1924. This 
not only checked the expansion of credit, but brought about a contraction 
in credit. In the presence of other discouraging factors, it seems unlikely 
that it will be easy to reverse the downward trend in industrial activity, 
commodity prices, and security prices. 

The commodity price situation furnishes an even more direct analogy 
between 1923 and 1937, and it is believed that commodity prices, as they 
did in 1924, will continue to sag off in 1938. Perturbation on the part of 
our monetary managers, especially if the Federal Reserve Board index of 
production begins to flirt with one hundred next spring, raises the question 
whether something analogous to the handsprings of the monetary managers 
in 1924 will then take place. 

In connection with the “Compromise of Practical Politics,” a Wall Street 
Journal article may be noted: “A renewal of government spending on an 
emergency scale to stimulate fall and winter business activities will be urged 

on President Roosevelt ” In the same connection Mr. Morgenthau 

said: “In line with talks I had with the President ... we are looking in 


A stenographio aooount of Mr. Hughe®’ talk was printed in the Annalist for October 8. 1937. 
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every direction to see where we can save money for this fiscal year.” Appar- 
ently a choice has to be made before next summer. 

The third possibility is a starry-eyed idealist's dream, “Realistic Econo- 
mic Statesmanship.” This involves restoration of the balance between busi- 
ness and finance which prevailed before the advent of scientific credit man- 
agement. When this balance existed, most of the “bull” markets occurred 
when business was below normal, and “bear” markets occurred when busi- 
ness was above statistical normal. Panics and little “bear” markets normally 
were completed before business became depressed. A new era like that we 
had in 1929 never occurred before the days of scientific credit management. 
It is suggested that our managers try to restore the old-fashioned balance. 
When business is below normal speculation might be encouraged. Certainly 
the creation of new capital for corporations should be encouraged. During 
the past five years new corporate capital raised has amounted to S3 billions, 
as compared with S28 billions in the five years ending in 1929. We certainly 
need more now than $3 billions. If it is not obtained, there will be a slow 
drift towards inflation. We have been drifting that way for five years with 
no realistic concept of what makes prosperity or depression. 

In 1938 we will be struggling with problems involving business activity, 
commodity prices and the stock market. My guess is that we will do so on 
a policy of political compromise. 

The Pittsburgh Chapter. — On September 30 the Pittsburgh Chapter 
joined with the Pittsburgh Personnel Association to hear Mr. Andrew 
Fraser, Jr., of the Bureau of Labor Statistics, United States Department of 
Labor, speak on, “A Survey of the Engineering Profession.” There were 
fifty members present. 

At a meeting of the Chapter on October 28, Mr. Bervard Nichols, Editor 
of the Pittsburgh Business Review, led a discussion on the general business 
situation. The discussion was participated in by the following named men 
who told primarily the effect of the present business conditions on their 
particular line of work: Mr. G. A. Doyle, Bell Telephone Company; Mr. 
Charles A. Carpenter, U. S. Department of Commerce; Mr. E. C. Stone, 
Philadelphia Company; Mr. D. H. Bui ter. Economic Statistics, Inc. The 
meeting was very interesting, with an attendance of 36. 

At this meeting the following officers were elected for the coming year; 
President, William R. Hamilton, West Penn Power Company; Vice-Presi- 
dent, Frank M. Kenney, Duquesne Light Company; and Secretary-Treas- 
urer, Ralph Fletcher, Bureau of Social Research. 

The San Francisco Chapter. — At the meeting on July 22, 1937, Professor 
W. L. Crum of Harvard University addressed the Chapter on “The Current 
Situation in American Business.” A summary of Dr. Crum's address follows. 

The present situation in business is so complex that a brief talk can do 
scarcely more than present a cross section of the current picture. Forecasting 



•Notes 


761 

and prognostication are not only unwise but most difficult in view of the 
existing circumstances. 

There are certain peculiarities in the present situation which are very im- 
portant to a statistician in interpreting trends and current levels, peculiari- 
ties which are for the most part new developments or at least appear in new 
forms. One of the leading problems confronting the business statistician is 
the labor situation. Labor disturbances are customarily incident to the early 
stages of a cyclical business revival, and the increased frequency of labor 
disturbances is qualitatively nothing new. But certain important character- 
istics of this labor struggle are obviously different from those we have seen 
before, and labor objectives are of a different sort than they have been in 
the past. Labor objectives have now almost a political character. We have 
now a development of labor power capable of being mobilized and directed 
like an army. This is indeed new. For the first time in many years labor has 
found an extremely forceful leadership; showing a capacity for a kind of 
drive unknown heretofore in the labor movement. Again, the suspicion 
prevails that the present labor drive is in some way allied with one of the 
political powers in the nation. These differentiating characteristics have 
made recent developments in labor more ominous to business management 
than would otherwise have been the case. Normally strikes are a natural 
attendant of a period of recovery following a depression, but this situation 
is peculiarly threatening. 

The fact of a fundamentally altered currency and credit situation also 
distinguishes the current economic set-up. It is not inaccurate to state that 
never before have we had a converging of such worries as the gold problem, 
the possibility of more complete central bank control, and the extensive 
participation of the government in economic affairs. We have gold importa- 
tions the magnitude of which is entirely unprecedented, the clearly formu- 
lated makings of credit management, a central bank in a truer sense than 
heretofore, and certainly the participation of the government in credit man- 
agement on an unheard-of scale. Therefore, a new situation in credit exists 
which is quite beyond the roach of mere analogy with the past. 

Another basic distinction between the present and the recent past is the 
greatly broadened activity of the government with respect to industry and 
finance. This recovery is a recovery under the auspices of governmental regu- 
lation on a grand scale, a governmental regulation marked by the appearance 
of opportunism apparently devoid of a broad outline of the kind of structure 
toward which it is aiming. There is some justification for the belief in certain 
quarters that such an outline has never existed. There is no announced and 
clarified philosophy of the relation of government to business. This appear- 
ance of opportunism has been one of the most disquieting threats to business 
management. Business can adjust itself to changed conditions, but change 
which is taking place spasmodically is in the highest degree disquieting to 
policy-forming management. This is one reason for the reluctance on the 
part of executives to plunge into commitments running far into the future. 
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The statistician who interprets the record must remember that we have 
very imperfect machinery with which to arrive at conclusions. We are utiliz- 
ing a lame set of analogies with the past; and actuating our logical processes 
is the thought that the current situation resembles another, say thirty or 
forty years ago, and that findings concerning history give an answer to the 
present. There is such a thing as the unfolding of a cyclical development, 
but we are not now in the course of a normally unfolding business cycle, and 
have not been since the War. It is practically impossible to superimpose upon 
the current situation some earlier chunk of economic history and get a sig- 
nificant fit. Because the new factors are so important, we must use past 
analyses with a great deal of reservation and doubt. 

We find frequent assertions in the financial press that business is far above 
normal. As a matter of fact we have no scientific basis for ascertaining what 
is normal, we have had no such basis since the War; and there definitely is 
no warrant for determining the normal by statistical methods. Another 
problem presents itself in the study of price movements, their classifications 
and bases of reference. We have classified commodities on various bases; by 
nature of the raw material, by manner of use, by place in the industrial 
world (whether they move in world trade), and by price making character- 
istics. Again, in the case of banking statistics, we have an instance of a new 
statistical difficulty in the recent re-classification of loans by the Federal 
Reserve Board. Loans have in the past been classified broadly on the basis 
of nature of the security, now they are classified according to the purpose 
for which the money was loaned. This is a good change, a change which 
could helpfully have been made twenty years ago; but, made recently, it 
obstructs current analysis. Likewise seasonal indices, because of changed 
ideas with regard to seasonal movements, are statistical tools which are 
rapidly becoming obsolete. Hence, some of the very factors which distin- 
guish the current economic situation operate to destroy the aptness of our 
methods. 

A somewhat easy interpretation of the present picture is that we are 
entering upon an era of general credit inflation, that numerous steps have 
been taken to induce such an experience; and that what has happened in 
security and commodity prices, expansion of bank credit for building, etc., 
are manifestations of an incipient inflation. We cannot prove that this is a 
wrong interpretation and certainly it is a possible one which no serious stu- 
dent can conscientiously overlook. However, making such use as we dare 
of past analysis, all that has happened can be interpreted as a fairly normal 
cyclical revival of the ordinary sort. The whole movement of business ac- 
tivity during recovery can be interpreted as a cyclical revival which has 
progressed perhaps half way along its route. 
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Leroy D. Peavey 

Leroy D. Peavey, for fourteen years a member of the American Statistical 
Association and for two years (1931 and 1932) President of the Boston Chap- 
ter, died at his home in Watertown, Massachusetts, on March 25, 1937. 

Mr. Peavey was born in Exeter, New Hampshire, on March 11, 1876. 
After graduating from Phillips-Exeter Academy, he attended Massachusetts 
Institute of Technology, from which he received the civil engineering degree 
in 1898. He secured a position with the Converse Engineering Company and 
remained with that company until 1910, when he became connected with 
the Babson Statistical Organization. Shortly afterward, he was appointed 
Business Manager and Vice-President of that organization, and in 1925 he 
became its President. He was a member of the American Economic Associa- 
tion and of the Executives Club of Boston and addressed many business 
organizations in the principal hnancial centers of the country. In addition 
to his statistical and business interests, he was an active church worker. 
He was a member of the General Board of the Church of the Nazarene and 
was Treasurer of Eastern Nazarene College for several years. His wife, one 
son and four daughters survive him. 

Roswell F. Phelps 
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REVIEWS 

L^EQuilibre dans les Relations Econotniques InternationaleSj by Albert Aft- 

alion. Paris: Les Editions Domat-Montchrestien. F. Loviton et Cie. 

1937. 466 pp. 60 fr. Printed in French. 

This volume consists of five parts in addition to an introduction and a 
conclusion. The first part is a critical analysis of the various theories of 
automatic equilibrium. The other four are a statement of positive theory, 
dealing successively with reequilibrium of the balance of accounts, move- 
ments of capital and movements of merchandise, equilibrium of the bal- 
ance of payments, and world equilibrium of prices. The analysis is detailed, 
and there are unnecessary repetitions of ideas, owing apparently to the 
author^s anxiety that under every point raised no step in the argument 
shall be omitted. 

In the introduction, 'which discusses the different concepts of balance, 
Professor Aftalion is confronted with difficulties of terminology. The idea 
of the commercial balance or balance of trade is a common one and suf- 
ficiently precise for his purpose. But he wishes to draw a distinction between 
tvro other ideas for which there are no commonly accepted terms. He does 
it by discriminating between the balance of acounts and the balance of 
payments. The former sets forth the economic relations of a given country 
with the rest of the world for a given period, usually a year. It includes 
the visible and invisible items with which economists are familiar and is 
seldom, if ever, in strict equilibrium. There is regularly an excess or a deficit. 

"Balance of payments” is a broader term, embracing everything included 
in the balance of accounts but also all movements of capital and of gold 
which do not appear in the balance of accounts, especially those which show 
the existence of creditor or debtor status in the balance of accounts, making 
necessary or indicating new capital investments. Except in cases of insol- 
vency, the balance of payments is normally in equilibrium. 

This distinction is a valuable one and runs throughout the volume. There 
is, in fact, as Aftalion shows, no reason for expecting equilibrium in the 
balance of accounts, even over an extended period of time. If the concept 
includes new loans and advances of all sorts, including open book accounts, 
short-term bills, etc., the fact of a balance is a truism. If, however, new 
loans and advances of all sorts arc excluded, there is no reason to expect a 
balance, and the excess or deficit may, as he points out, continue for an in- 
definitely long time. The terminology is, as he realizes, awkward but the 
distinction is important. Although equilibrium in the balance of payments 
is not a reality at all times, it is nevertheless the norm toward which the 
economic world necessarily tends. As disequilibrium appears it sets in mo- 
tion reactions which automatical!}^ bring a reequilibrium. To explain this 
is the purpose of the volume. 

The older and the usually accepted theories of automatic equilibrium in 
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the balance of accounts are examined and criticized as inadequate — barter, 
gold movements, capital movements, the rate of discount, fluctuations of 
the exchanges. In every case they show theoretical defects, and, besides, 
the balance of accounts regularly shows an excess or a deficit. There is 
some tendency toward equilibrium, but when it occurs the older explana- 
tions are inadequate. 

Professor Aftalion’s objections to many of the usual views are due to his 
dissatisfaction with the quantity theory of money. His own preference is 
for his formula JK in which R is income, Q is commodities and services 
produced, and P is the average price. Instead of finding the stimulus to 
change immediately in P he finds it in R or in Q, "The stimulus arises from 
the inequality between income or available resources and production due 
to the disequilibrium in the balance” (p. 449). A deficit in this balance im- 
plies a reduction in income as compared with production which reduces the 
capacity of the domestic market to absorb this production and leads to an 
increase of exports. An excess of available income over production cor- 
respondingly encourages an increase of imports. These forces, however, en- 
counter many psychological, political, and economic factors which condi- 
tion their appearance and their efficacy. When disequilibrium appears in 
the balance of accounts, there is no certainty that an equilibrium will be 
established, but merely a possibility. Deficits or excesses are persistent even 
over long periods of time. There is a tendency toward a world equilibrium 
of price, but it is due not to movements of gold or of capital and not en- 
tirely to the sale of merchandise but to other factors also, especially to the 
psychological. Again there is only a tendency toward an equilibrium but no 
certainty that it will be realized. 

Since automatic influences cannot be relied upon for the maintenance or 
restoration of equilibrium, direction is needed in the form of intervention 
by the State. State policies have, in fact, been primary causes of the ap- 
pearance of disequilibrium, but it is not the principle of intervention that 
is at fault. It is its application that has been dangerous. 

Several comments may be made. Professor Aftalion has rendered a dis- 
tinct service through his emphasis on the distinction between the balance 
of accounts and the balance of payments. Harm has been done by the care- 
less and inaccurate contention that imports must equal exports, even when 
the statement is qualified by the inclusion of invisible it^s and references 
to "the long run,” 

Although the quantity theory of money is currently in disfavor. Profes- 
sor Aftalion’s analysis does not adequately dispose of it, except perhaps in 
its crudest form. He substitutes his favorite formula — R "‘PQ — but does not 
make clear just how an inequality between R and P arises. Further argu- 
ment is needed to show how this inequality arises, and unregenerate ad- 
herents of the quantity theory would locate the cause on the money side of 
the price ratio. 

Finally, it should be said that the author has rendered a further service 
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by emphasizing the weaknesses in many theories, in stressing political and 
psychological as well as economic factors, and in reminding us so forcefully 
of the facts, including the errors, of state intervention. 

Ernest Minor Patterson 

University of Pennsylvania 

Balances of Payments 1935, Geneva: League of Nations. New York: Colum- 
bia University Press (Agents). 1937. 176 pp. $1.50. 

This volume is one of the League’s series on balances of international 
payments which have appeared annually for more than 15 years. The 
j)resent issue reprints the figures compiled by 28 countries, colonies, or 
other areas. The corresponding number a few years ago was more than 40. 
There are, nevertheless, a few countries w'hich are relative newcomers: 
Russia, China, Palestine, and Curagao. 

Prominent among the countries formerly reporting but not included in 
this symposium for 1935 are Italy, Switzerland, and Belgium; and none of 
the 21 Latin American Republics, of which several formerly compiled bal- 
ances of payments, is now included. Though Italy’s defection has a special 
explanation, world-wide hard times may explain the reduced number of 
these expensive studies. When budgets pinch, why disburse for statistics 
not really understood by some of the compilers themselves and ignored by 
the framers of international policy everywhere? 

This review is made from the standpoint of methodology. Which coun- 
tries are refining their estimating methods, extending the scope of their 
investigations, and revising their figures for earlier years? Which are dis- 
covering new' invisibles? Which are "completing their stubs” — boldly enter- 
ing into the prose of their tables every invisible item known to exist, how- 
ever poetic the arithmetical measurement opposite it? Which are esti- 
mating by subclasses of transactions for each item: Dividing to Conquer? 
In brief, which countries just now are doing the balance-of-payments 
thinking for the rest of the world? 

The Netherlands lead in the space accorded by the League editors, and 
none of the space is carelessly filled. There is a balance of payments for the 
mother country and one each for Netherland Indies, Surinam, and Curagao; 
besides, there is an "inter-area” table of payments between Netherland In- 
dies and the mother country (pp, 120-22). The Netherland stub includes 
such relatively new items as adjustments for diamonds, for fishery products 
bought from foreign vessels, and for gold sent by post. Capital transactions 
are broken into 14 subclasses; earmarking of gold, into 7. Yet, "owing 
to the incompleteness of the information available, no totals are shown” 
(p. 114). Where there is such evidence of integrity in compiling, it is likely 
that the international turnover (credit footing, plus debit footing) is within 
one-twentieth of unknowable absolute accuracy. Both the totals and the 
discrepancy due to errors should have been shown — for any of six reasons 
that could be cited. 
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France, whose Foreign Office is said “never to learn anything and never 
to forget anything,” still dispenses with official balances of payments. The 
League editors printed, for France, the private study by Leonard Rist and 
Philippe Schwob (pp. 82-7). This scholarly study undoubtedly benefited 
from the admirable pioneer work of Pierre Meynial, private compiler for 
France for a decade or so; but the new compilers courageously adopted a 
longer stub more finely subdivided. An interesting feature of their own 
pioneering is the extending of their balance-of-payinents area to encircle 
France and her oversea territories. Definitely, they have gone Meynial 
“one better.” 

Canada, also, may merit the highest praise. Under Dominion Statistician 
R. H. Coats, a trio of keen, well-trained scholars have patiently continued 
their investigations, repeatedly extended, constantly revised. They have 
in manuscript an exceedingly laborious report on balances of payments be- 
tween Canada and the United States for a long series of years; this inter- 
area study will record the heaviest volumes of transactions between any 
two countries in the world. 

The Latvian compiler should be watched appreciatively. His stub in- 
cludes the sawing of Russian and Polish wood in transit; also, salaries of 
Latvian journalists and artists living abroad (two items). He has set an ex- 
ample for the compilers of larger areas. In my “International Transactions” 
I argued that compilers should build dossiers on “miniature invisibles” or 
miniature adjustments of large items. These tiny groups of transactions 
may suddenly expand to balance-of-payments dimensions and thus reward 
scrutiny. 

For stagnant technique we might turn to the United Kingdom (pp. 149- 
55). Its balance of payments for 1935 appeared in the Board of Trade Jour- 
nal for February 20, 1936; no time no effort. The nation which originated 
balances of payments was still able to wag along with its traditional stub 
of a Big Six or Big Eight items. One of these items, “net receipts from other 
sources” includes: receipts and outgoings on account of the sale and pur- 
chase of second-hand ships to and from other countries, emigrants’ remit- 
tances, the savings of emigrants returning to the country, tourists’ expendi- 
ture, diplomatic expenditure, etc. 

A major handicap of balance-of-payments science may well be that its 
output is edited at Geneva each year by Englishmen. Like the compilers for 
the United Kingdom, they view their work as something static. Their 
earlier annual volumes necessitated some slight originality in presentation, 
since unchanged. Next year’s volume could be made as vital as last year’s, 
by a newspaper hack or bookkeeper. The editors take the sentient findings 
of dozens of compilers the world over and fit them all into the League’s 
long preconceived report form; although there is nothing more uncertain 
in this growing science than how best to present its findings. The objective 
of the League’s premature stereotyping was, of course, comparability, how- 
ever specious; but the effect smacks of taxidermy. 
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The League would do better by reprinting the balance-of-payments tables 
of the various countries, just as they were originally presented — no individu- 
ality or local color lost. This would not prevent the League’s drawing from 
them comparable data for its special tables on capital and tourist move- 
ments and for what it calls its^synoptical” table (p. 9). 

The League editors fall far short of their opportunities to improve bal- 
ance-of-payments work all over the world. (1) They should feature in their 
preface the year’s discoveries of new invisibles, refinements in estimating, 
or novelties in analysis, interpretation, and presentation. The mere citing 
of the individual compilers who originated them would be a stimulus to 
further creative thinking; but the best of the new ideas, thus featured, might 
faster be adopted by other countries. (2) Anonymity is a stifling thing, bad 
in journalism and worse in scholarship. Realizing that balances of payments 
are necessarily about as individualistic as oil paintings, the editors should 
give both names and addresses of the compilers for each country. This would 
sharpen the professional pride of compilers everywhere; further, it would 
facilitate technical correspondence between compilers. (3) The alphabetical 
listing of countries should be broken into two or perhaps three alphabetical 
listings, depending upon the completeness of stubs. This rough grading by 
quality would become a stimulus to the numerous third-rate compilers to 
work themselves out of their present class. 

There are some minor defects in this volume. Failure to indicate the for- 
eign-currency equivalent of a money like the Siamese baht is one. Deadness 
of style, so often associated with stagnancy of thought, is another. “Total 
amount,” used many times, is worse than dead; and so is “in that connection 
it might be interesting to note that” (p. 21). English editors may be par- 
doned for supposing that a billion is a million millions and adopting “mil- 
liard,” but American readers can likewise be pardoned a condescending 
amusement. 

Ray Ovid Hall 

Office of Indian Affairs 

Washington, D. C. 

National Income and Outlay y by Colin Clark. London; Macmillan and Com- 
pany, Ltd., 1937. xix, 304 pp. $4.50. 

In Mr. Clark’s opinion, with which the reviewer concurs, studies of na- 
tional income and outlay constitute the most fertile and most important seg- 
ment of the entire field of statistical studies related to economics. This is 
because nearly all the propositions of economic science are concerned with 
statements about the national income, and the whole purpose of economic 
study is to discover methods which vrill (1) increase the average national 
dividend, (2) regularize its flow through time, and (3) equalize its distribu- 
tion among persons. 

This conception of the significance of national income measurements per- 
meates National Income and Outlay. The topics treated by Mr. Clark and 
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the conclusions which he draws from his estimates are designed, by showing 
what the facts are and how they have come to be what they are, to aid in 
attaining the threefold objective of economic study. The phases of national 
income and outlay which Mr. Clark covers include the amount of the na- 
tional income each year 1924-35, its primary distribution among factors of 
production and among persons and its redistribution through taxation, its 
utilization for consumption and for investment, adjustment for price 
changes and the amount of "real income,” quarterly indexes of national in- 
come adjusted for seasonal variations, comparison of the national income 
in 1934 with that in 1688, sources of the national income, changes in con- 
sumption and in investment during the 1929-36 cycle, capital accumulation 
and its relation to the national income, and, finally, the rate of economic 
progress as indicated by long-term trends in income per capita. 

After stating that the national dividend (a term which is used interchange- 
ably with national income) must always be conceived in real, but measured 
in money terms, Mr. Clark defines the national dividend as follows; 

The national dividend may be defined for any period as those goods and 
services which flow into being during that period which are customarily ex- 
changed for money, avoiding, of course, double reckoning of those goods and 
services which are produced at one stage but then used up again in another 
stage of the productive process. We require a net total of the value of goods 
and services available for consumption or investment. 

This definition is virtually identical with definitions given by King, Kuz- 
nets, Leven, and other American writers on national income. Mr. Clark in- 
terprets the definition, however, to include an evaluation of one important 
class of services which has been uniformly excluded by national income in- 
vestigators in the United States. This item is the cost of services supplied 
free by government. Mr. Clark defends the inclusion of the value of govern- 
mental services as follows: 

Modern economists in every case now include the value of such services 
in the national dividend. It is clearly absurd that the services provided by a 
school or a water-system should be reckoned as part of the national dividend 
if they are run as commercial concerns, but should cease to be so reckoned if 
they are taken over by the State or municipality. 

... Of the services provided by public enterprise, those which are sold in 
the market (e.g. postal services, municipal trading services)"' will similarly be 
reckoned in at the prices at which they are actually sold; others, such as 
public health services or free education, must be reckoned in at cost price . . . 

These distinctions are not a mere pedantic necessity, for in many communi- 
ties a substantial proportion of the national dividend is provided by communal 
enterprise. 

Returning to our criterion of "customary exchangeability, ” we may reason- 
ably regard services rendered by public authorities as exchangeable for 
money, either in the form of rates or taxes, or directly. 

Mr. Clark also includes in the national dividend the rental value of houses 
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occupied by their owners but makes no allowance for imputed income from 
other types of goods owned and directly used by consumers. He states: 

The utility which a private individual derives from his own stock of goods, 
clothes, furniture, crockery, motor-car and the like, is not customarily ex- 
changeable for money. On the other hand, the leasing of houses is certainly 
a customary form of exchange, and if a man occupies a house which he him- 
self owns, we should regard the annual value of the house, as indeed do the 
British income-tax authorities, as part of his income. By the same token we 
must define dwelling-houses as capital in that they will produce real income or 
dividend in the future, while denying the appellation of capital to private 
motor-cars, furniture and the like. 

Four methods of measuring various components of the national income 
are utilized by Mr. Clark: incomes received by individuals or on their be- 
half by business enterprises and governments; incomes paid out by types; 
net value of output of the major divisions of the economy; and expenditures 
upon consumption and capital expansion. His chief estimate of the amount 
of the national income, covering each year of the period (1924-33) with pre- 
liminary estimates for 1934 and 1935), is based for the most part upon in- 
comes received by individuals, inserting, however, the net product of agri- 
culture as the income of persons engaged in agriculture. The components of 
this basic estimate are as follows: 

Incomes subject to income tax assessment, including incomes of persons, 
incomes of charitable and similar organizations, and undistributed profits of 
joint-stock companies; 

Incomes of wage-earners, obtained in part from census statistics and in 
part from estimates of the number of w^age-earners and of average annual 
earnings; 

Agricultural income, taken as the net value of output of agriculture, de- 
ducting wages of agricultural workers; 

Earned and property income of persons not w’age-earners or farmers and 
not subject to income-tax assessment, earned income being estimated from 
the numbers and average annual earnings of salaried persons and of independ- 
ent workers, respectively; 

Governmental income from services sold, net balance of inter-governmental 
transactions, and indirect taxes, deducting interest on the internal national 
debt; 

Maintenance and depreciation allowances of business concerns (included 
in gross but excluded from net national income); and 

Income due to foreigners, to be deducted. 

The chief difference betw’een this method and that followed by the Na- 
tional Bureau of Economic Research and the Department of Commerce in 
estimating national income in the United States lies in the inclusion of 
governmental revenues. This is made necessary by the inclusion, in the 
definition of the national dividend, of the cost of governmental services 
supplied free to the public. Mr. Clark comments as follows on the effect of 
this procedure in estimating the amount of the national income. 
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At first sight it seems absurd that a Government, by increasing indirect 
taxation, should be able to increase the national income. But we must reflect 
that the effect of all indirect taxation is calculated to be a corresponding rise 
in the price of the articles or services taxed. Real national income is calculated 
by dividing the money national income by an appropriate price index, and 
this price index is bound to incorporate the effects of changes in national and 
local indirect taxation. Looking at it another way, the State and local authori- 
ties may be regarded as entering into certain trades as a gigantic monopolist, 
and the price of goods to the consumer is enhanced thereby. If a private 
company obtain a monopoly of any commodity and make big profits on it, 
we include these profits in the national income, pointing out, however, the 
high price of the commodity in question when we come to consider the effect 
of the monopolist’s action on real income. Exactly the same treatment can 
logically be applied to the revenue drawn by the State and local authorities 
from indirect taxation. 

The probability that a portion of governmental revenues from taxes other 
than income taxes is not passed on to consumers in the form of higher prices 
but results in a diminished money income of company stockholders, indi- 
vidual business proprietors and owners of rented property, and thus repre- 
sents a direct transfer of income from individuals as such to the government 
as a collective agent for the people of the nation, is not mentioned by Mr. 
Clark. This, in the reviewer^s opinion, is an additional important reason 
for treating the problem of governmental revenues by Mr. Clark’s method 
rather than by the method used in the United States. 

Even Mr. Clark, however, is not completely consistent in his treatment 
of governmental revenues and expenditures. He takes them into his calcu- 
lations in his basic estimate of the total national dividend and also in an 
analysis of the distribution of the product of industry among factors of pro- 
duction and of its partial redistribution through taxation. On the other 
hand, in an analysis of the national outlay for consumptive purposes in 1932 
he deducts indirect taxation incorporated in selling values — a procedure 
which departs from the point of view described in the quotation above com- 
paring price advances due to indirect taxation with those due to monopolis- 
tic action. He also omits indirect taxation when calculating the net value of 
output of the major divisions of the economy in 1911, 1924, 1930, and 1934. 
Consistency with the procedure in the basic estimate requires that indirect 
taxes be considered a part of the net value of the product of the industry on 
which they are imposed. If Mr. Clark’s analogy of a monopolist is carried 
a little farther, the government may be regarded as a favored party to whom 
debentures, without voting privileges but with a prior claim upon a portion 
of the selling value of the product, have been issued. 

Detailed comparison of the statistical techniques and methodology used 
by Mr. Clark with those used by national income estimators in the United 
States is impossible. In both countries the basic data consist largely of 
statistics collected in connection with taxation, population and industry 
censuses and, in Great Britain, social insurance administration. Mr. Clark 
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has not made as much use of sample studies of family incomes and expendi- 
tures or industrial wage and income distributions as have American investi- 
gators. His calculations and his methods of interpolation of data available 
only in certain years are, on the whole, simpler and subjected to fewer re- 
finements than those utilized by American investigators, and his estimates 
are for this reason probably less sensitive to year-to-year changes than 
estimates of national income in the United States. This may be due in part 
to the fact that Mr. Clark has been dependent upon his own resources and 
has therefore not been able to obtain as much assistance as American in- 
vestigators for detailed analyses of specific problems. 

On the other hand, Mr. Clark’s study is far more comprehensive than 
any single American publication, and he shows a more thorough grasp than 
do American writers on national income and outlay of the economic sig- 
nificance and interrelations of the data with which he is dealing. In this 
respect his book is far superior to the publications of The Brookings Insti- 
tution, America's Capacity to Consume^ The Formation of Capital^ and /n- 
come and Economic Progress, which are the American books most compar- 
able in scope. 

American readers of National Income and Outlay who are primarily inter- 
ested in Mr. Clark’s concepts and results are likely to be irritated by the 
insertion in the text of details regarding sources and mode of making calcu- 
lations which in an American publication would be placed in an appendix, 
or at least gathered together in tabular form. This difficulty of style, how- 
ever, is in part offset by an excellent 9~page summary, at the beginning of 
the book, giving the conclusions of each chapter. The student who is inter- 
ested in tracing in detail specific sources and methods of calculation will 
also be irritated by the lack of page references to the sources used and by 
the absence of many of the necessary details of computation. 

Mr. Clark’s estimates indicate that the net national income of Great 
Britain (including northern Ireland) in 1934 was only 3 per cent less than 
in 1929. The figure in 1932 was about 12 per cent lower than in 1929. Com- 
parison with the national income of the United States is difficult because of 
varying exchange rates and because of the difference in inclusiveness of the 
figures as compared with those published in the United States. If Mr. 
Clark’s figures for 1929 and for 1934 are converted into dollars at the aver- 
age rates of exchange during those years, respectively, the net national in- 
come in both years was equivalent to $21 billion. This may be compared 
with figures of approximately $92 billion and $60 billion in the United States 
for 1929 and 1934, respectively, if the Department of Commerce estimates 
are raised to include governmental income from indirect taxation and from 
services sold. Reduced to a per capita basis the figures amount, approxi- 
mately, to $465 for Great Britain and $755 for the United States in 1929, 
and to $460 for Great Britain and $475 for the United States in 1934. 

About three-fifths of the British national income is received in the form 
of wages or salaries, including pensions and social insurance benefits, and 
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about two-fifths as income from property, including profits, interest, rents, 
and all net income from overseas. Income from property is a somewhat larger 
percentage of the national income in Great Britain than in the United States. 
Despite this fact, however, in 1929 the national income in Great Britain 
was apparently distributed among individuals with slightly less inequality 
than in the United States. Comparison of the distribution curves of the 
two countries in 1934, when the average per capita income was nearly the 
same in the two countries, would be much more interesting and significant, 
but in neither country are distributions of personal incomes for that year 
available. 

About half of the national income in Great Britain is derived from in- 
dustry (manufacturing, mining, and construction), if indirect taxes are 
considered to be a part of the income drawn from industry, as compared 
with approximately one-third in the United States, computed on the same 
basis. The difference is due to the relatively greater importance of agri- 
culture, financial institutions, and educational, recreational, and other 
services in the United States. 

In 1932 approximately one-fourth of the national income of Great Brit- 
ain was absorbed in the purchase of food, another fourth was used for 
dwelling-rents and various types of services, and a somewhat larger amount 
for retail purchases other than of food. Only about 3 per cent, including 
government expenditures for capital items, was devoted to capital expan- 
sion. Whether much difference exists between Great Britain and the United 
States in regard to the proportions of the national income spent for such 
major categories as food, home maintenance, clothing and personal care, 
other living, and capital expansion cannot be determined, since estimates 
are not available for both countries for the same year, and the differences 
between 1929 and 1932 appear to have been very great in both countries. 

Perhaps the most interesting of Mr. Clark's conclusions relate to the ac- 
cumulation of capital and the relation of such accumulation to economic 
progress. In 1929 and also in 1935 capital accumulation amounted to ap- 
proximately 7 per cent of the national income, in comparison with about 10 
per cent in the United States in 1929. The funds for capital expansion in 
Great Britain are obtained from undistributed profits of business concerns, 
savings for security by the working and middle classes, and local govern- 
ments. Large private incomes are used wholly for consumption and have 
ceased to be a source of capital funds. Further, the rate of economic prog- 
ress is not dependent upon the rate of capital accumulation. The replace- 
ment of obsolete capital by more efficient equipment, utilizing funds from 
depreciation allowances, appears to be the primary factor responsible for a 
rapid increase of productivity and a rapid rise in the standard of living of 
the population of Great Britain during recent years. The proportion of in- 
come saved and the amount of capital invested appear to be effects, rather 
than causes, of the changes associated with economic progress. 

Clark Warburton 


Washington, D. C. 
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Income Received in the Various States 19S9-1935, by John A. Slaughter. New 
York; National Industrial Conference Board, Inc. N.I.C.B. Studies Num- 
ber 234. May, 1937. xv, 167 pp. $3.50. 

This work resembles somewhat the earlier efforts of Knauth and Leven in 
preparing state income estimates, but can more appropriately be described 
as a geographic apportionment of the national income estimates slightly 
revised from those recently published by the National Industrial Conference 
Board in Robert F. Martin's book, National Income and Its Elements, No 
new concepts are introduced or discussed, and the entire text, tables, and 
appendix relate to the methods of apportionment and to brief observations 
of the results. Thus, the concepts and scope of the estimates in this volume 
are subject to the same favorable or adverse criticisms as Martin's study. 

If one were to group projects relating to quantitative measurements of 
economic phenomena into two major categories (page Louis Bean I), one 
including “scientific” statistics and the other including “operating” statis- 
tics, the contents of this study would be classihed among the latter. It 
makes no original contribution to either the theory of income or to methods 
of measurement. On the other hand, the study provides workable and prob- 
ably fairly accurate estimates of aggregate individuals' income for each 
state. It is probable that the margin of error in most of the state totals and 
in their relative positions would be found slight if compared with estimates 
prepared with greater care and precision. State estimates for some of the 
specific industrial groups, however, are probably of such questionable ac- 
curacy as to render their value doubtful. The author has properly grouped 
the estinjates in broad industrial categories, particularly the weaker series. 

The preparation of the estimates was made more difficult by the fact that 
results of the 1935 Census of Business vrere, in most cases, not yet available 
when the study was being prepared. The sources and methods are described 
in the appendix of the book, but the degree of detail in many instances is 
not sufficient to permit one to understand the exact sources of data and the 
precise treatment of the basic material involved in preparing the final esti- 
mates. Particularly inadequate were the descriptions of the estimates in 
those fields where the basic data are least abundant and the methods of 
estimation are necessarily indirect and involved. This criticism applies espe- 
cially to the estimates for the government, service, and miscellaneous groups. 
Generally, it is desirable to be more specific in describing the weaker esti- 
mate so as to invite constructive suggestions. 

In an effort to show complete estimates of the industrial origin of total 
“realized production income” for each state, the author had to make the 
very arbitrary assumption that the breakdown of receipts of dividends, in- 
terest, and net rents and royalties by industrial source was the same in each 
state as for the country as a whole. According to this procedure, if 40 per 
cent of all dividend payments to individuals in the country originate in the 
manufacturing industry, then it is assumed that 40 per cent of dividend re- 
ceipts in each state originate in the manufacturing industry. This industrial 
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breakdown of property incomes in each state added little to the value of the 
study and in fact unnecessarily weakened the estimates. Certainly, laymen 
will not comprehend this assumption and its implications, and it would have 
been much better to limit the industrial breakdown to salaries and wages 
and to show only state aggregates for the property income items. 

In conclusion, the author may be said to have presented in concise and 
usable form, an up-to-date series of estimates of income receipts in the vari- 
ous states which will no doubt prove useful and helpful to those in need of 
such data. For marketing and related purposes, the degree of accuracy is 
probably sufficient to serve the purpose at hand. To one interested in the 
most scientific and comprehensive estimates of state income possible, the 
volume leaves much to be desired. 

Robert R. Nathan 

Bureau of Foreign and Domestic Commerce 

Washington, D. C. 


Long-Term Debts in the United States^ by Donald C. Horton. Washington, 
D. C.: United States Government Printing Office. Bureau of Foreign and 
Domestic Commerce, U. S. Department of Commerce. Domestic Com- 
merce Series, No. 96. 1937. vi, 211 pp. 20 cents. 

Private Long-Term Debt and Interest in the United States ^ by Leonard Kuvin. 
New York; National Industrial Conference Board, Inc. N.I.C.B. Studies 
No. 230. September 1936. xiv, 138 pp. $2.50. 

The widespread interest since 1929 in problems of debt naturally has 
encouraged the growth of literature in the field, and the writings of Snyder, 
Clark and associates, Edie, Doane, Warren and Pearson, Fisher, and others 
have received much attention. The statistics of debt have been considerably 
improved, both through refinements by some of those just named and through 
closing of gaps in the figures by governmental and other surveys. But the 
investigator is still faced with important deficiencies in primary debt data — 
e.g., as to some classes of urban mortgages and as to the ownership of evi- 
dences of debt, particularly the holdings of individuals and trustees. A new 
debt study not concerned wholly with debt theory may devote itself in part, 
of course, to efforts to supply some of the missing statistics. Or it may also 
strive, obviously, for better marshalling and collating of available figures, 
clarification of the boundaries between classes of debt, an all-around better- 
ment in definitions and estimates, or related refinements of concepts or data. 
It is chiefly, though by no means wholly, in the latter respects that the two 
studies by the present authors and their respective associates are significant. 

Necessarily, the ground covered by the two investigations is alike, in sub- 
stantial degree, but they do not resemble each other as closely as one might 
infer from the similarity of titles. Each is concerned primarily with private 
long-term debt, and each presents detailed estimates of the volume of such 
debt, by classes, and of the interest charges thereon — ^for 1912, 1922, 1930, 
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1934, and scattered figures for other years in Dr. Horton's report for the 
Department of Commerce, and for 1900 through 1935, yearly, in Mr. 
Kuvin's study for the National Industrial Conference Board. But, in addi- 
tion, the former report contains numerous valuable tables on the age-distri- 
bution of the various debt classes, estimates on the extent of debt defaults, 
a detailed appendix of state mortgage-moratoria and related debtor-relief 
legislation, as well as (primarily for comparison with private debt data, it is 
stated) substantial chapters presenting the major outlines of public debt 
data— all topics not emphasized in the present report of the N.I.C.B. The 
latter study, on the other hand, treats in prominent fashion (approximately 
one-half of contents) of the economic aspects of debt, particularly of its 
relationships to income and to the various other economic values supporting 
the debt and interest structures — problems not within the scope of the 
Department of Commerce bulletin. 

The two analyses yield estimates for the total volume of long-term private 
debt that are not as unlike as one might have anticipated from the differ- 
ences in definitions as to what constitutes long-term debts — i.e., those ma- 
turing one year or more (with some exceptions) from original date of issue, 
in Department of Commerce treatment (p. 4), and those maturing five 
years or more from time of contraction, as viewed by the N.I.C.B. study 
(p. 2). The first-named study places total private long-term debt at $84.5 
billion in 1930 and $73.4 billion in 1935, compared with estimates by the 
N.I.C.B. for similar dates of $85.8 billion and $76.9 billion, respectively. 
Estimated extent of decline in totals between the two dates is thus slightly 
greater for the former than for the latter debt estimates — i.e., 13 per cent 
versus 10 per cent. Although generalization is difficult, it appears that each 
study estimates the volume of private long-term debt in the early depression 
years to have been some 5 per cent to 10 per cent below the estimates of 
most prior investigators. 

Although the two studies agree roughly as to private debt totals, the cor- 
relation appears to be partly accidental — differences in one direction for one 
type of debt happening to be partially or wholly offset by differences in the 
opposite direction for other items in the composites. These differences are 
not great except as to urban mortgage debt, w^hich the Department of Com- 
merce bulletin places at $37.2 billion in 1930 and $30.4 billion in 1934, com- 
pared with estimates of $43.0 billion and $36.6 billion, respectively, com- 
puted for the same years in the N.I.C.B. study. To some degree, these differ- 
ences in urban debt estimates are explainable by differences in definition 
the first-named study regarding as “Industrial” or other debt some data 
apparently classified by the N.I.C.B. as urban mortgage debt. Seemingly, 
however, these differences in definition do not account entirely for the dis- 
crepancies in the two estimates for urban mortgage debt. 

The authors of the N.I.C.B. investigation report that, viewing the period 
since 1900 as a whole, they find little or no evidence to support the assertion 
that the increase in the total volume of long-term private debt has been at 
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a rate out of step with the growth of the nation’s capacity to support it, as 
measured by a variable such as national income (p. 4). Questions of this 
type receive only incidental attention in the other study. 

Gratifying features of each volume include extensive notes regarding 
methods of computation and source materials employed, as well as refer- 
ences to shortcomings in the latter, where known. Also commendable is the 
practice of presenting explanations for differences in the estimates of various 
previous investigators, as done for railroad debt in the N.I.C.B. report 
(p. 28). The authors of the Department of Commerce study have provided 
estimates of the range of error in their major data — warning signals to the 
reader unacquainted with the pitfalls in debt statistics. A similar worthy end 
is served by the practice of the N.I.C.B. report in classifying its major data 
into “accountable” and “unaccountable” groups, depending on the estimated 
degree of accuracy. The cautious reader will do well to examine with con- 
siderable care the methods employed to arrive at estimates for earlier years, 
where admittedly the difficulties of providing satisfactory data are consider- 
able. Worthy perhaps of further investigation are the rather peculiar op- 
posite trends during the first dozen years of the present century, shown by 
the rates of interest on certain classes of debt in the N.I.C.B. calculations 
(pp. 50, 51). 

That all the facts with respect to the trend of interest burdens are not 
known is a point stressed by the authors of both works. In fact, the authors 
of the N.I.C.B. study regarded the available data on the trend of urban 
mortgage interest rates as so uncertain that they merely assumed a flat 
annual charge of 6i per cent throughout the period 1900-1935 — a method 
not without its weaknesses, obviously. For multipliers in arriving at the 
burden of interest charges on urban mortgage debt, the compilers of the 
Department of Commerce report provided tentative estimates of the rates 
of interest on such debt for four base years (p. 210). These were assumed 
to be 6.5 per cent on all urban mortgage debt in 1922, 6.4 per cent for home 
mortgage debt and 6.2 per cent for other urban mortgages in 1934, with 
other estimates for 1912 and 1930. These are, of course, not estimated in- 
terest rates on new mortgage contracts made but assumed average rates on 
outstanding indebtedness. 

Some question may be raised whether the difference between the rates 
assumed for 1922 and 1934 may not understate the extent of decline in urban 
mortgage interest rates between those dates. A study by the present re- 
viewer of the published data for all savings banks in a leading state, and of 
figures reported publicly by life insurance companies that lend importantly 
on urban mortgages, revealed rates of interest charged that are well below 
those cited above — as, of course, is to be anticipated when one considers 
that the portfolios of these institutions are of first-mortgage character. But 
more significant in the present connection is the substantially greater extent 
of decline between 1922 and later dates shown by the average interest rates 
on outstanding urban mortgage portfolios of these savings banks and in- 
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surance companies than by the rates assumed in the Department of Com- 
merce survey for urban mortgage debt generally. It may well be, of course, 
that trends in these urban first-mortgage interest rates are not truly typical 
of trends in the rates on the urban mortgage debt structure as a whole; 
present facts do not provide a final answer to that question. 

Minor faults include the omission from a table in the Department of 
Commerce survey of an explanatory note to the effect that the data in the 
table are in millions of dollars (p. 2), and an apparent misapprehension in 
the N.I.C.B. study as to the number of legal-reserve life insurance com- 
panies in the United States — the term “legal reserve” being properly appli- 
cable to the 318 companies whose data are studied as well as to the smaller 
sample group of 51 companies (p. 115). 

Both volumes obviously represent the results of painstaking and extensive 
investigation and rank well up among the more important contributions in 
the field of debt statistics. 

Corliss L. Parry 

New Canaan, Connecticut 


Studies in the Theory of International Trade, by Jacob Viner. New York and 

London: Harper and Brothers. 1937. xv, 650 pp. $4.50. 

This book, which consists of a series of studies rather than a treatise on 
international trade, will prove invaluable reading for the seasoned economist 
no less than for the novice in this specialized but all-important field. Further- 
more, the studies are not confined to international trade alone but branch 
out into the field of British monetary controversy in the first half of the 
last century. Indeed, almost a third of the book is devoted to the bullionist 
and currency controversies as such, w’hile, inevitably, a substantial portion 
of the remainder of the book is concerned with money and currency as well 
as international trade. But, as international trade and its operation cannot 
be discussed intelligently without reference to monetary and currency 
processes. Professor Viner had perforce to bring in these seemingly extrane- 
ous matters — extraneous, that is, to what a narrow interpretation of the 
title would lead one to expect. 

In the first of the studies, attention is devoted to “English theories of 
foreign trade before Adam Smith.” Then follows a discussion of British 
currency controversies — the bullionist controversy, and the currency school- 
banking school controversy. The remainder of the book takes up again the 
thread of international trade analysis. There is given a description of the 
“theory of the mechanism of adjustment of international balances” (1) 
“under an international simple specie currency, i.e., with the circulating 
medium consisting solely of standard metallic money,” and (2) “in relation 
to the modern banking processes.” The last chapters of the text, and the 
most absorbing, discuss the various theories of gains from foreign trade. 
The first of these two chapters comprises a defense of the comparative-costs 



770 


Amebic AN Statistical Association* 


doctrine; the second analyzes the concept of the “maximization of real 
income.” The bibliography (30 pages) seemingly leaves little to be desiredi 
and the two indexes — one of names, the other of subjects — are also very well 
organized and quite comprehensive. While the preface states that the 
author’s excellent article in the WeltwirtschafUiches Archiv (1932) was “sub- 
stantially revised, recast, and extended, in the process of incorporation in 
this book” (p. xiv), this reviewer would alter the statement to say “was 
extended, in the process ...” 

The author finds full justification for a separate theory of international 
trade in the international immobilities of labor and natural resources, even 
in the face of perfect international mobility of capital and imperfect internal 
occupation mobility of all the factors (p. 598). 

The attainment of the author’s objective “to resurrect forgotten and over- 
looked material” (p. xiii) is well illustrated by the following, among many 
examples. He traces the “concept” of a national balance of trade back to 
1381 (p. 6) and “the exact term itself” to 1615 (p. 8). “The term 'favorable 
balance of trade’ ... so commonly attributed to the mercantilists, seems 
first to have been used in 1767 by Sir James Steuart, although the phrase 
‘balance in our favor’ had been used by Cary in 1695 ...” (p. 10). “Invisible 
items” are not a recent discovery, but reference to them is found as early as 
1381 (p. 13). The “infant-industry” argument should not be credited to 
Alexander Hamilton, but was of earlier origin, appearing in 1645 (p. 71). 
Even the “economic man” was not a creation of the classical school but a 
creature of the mercantilists (p. 93). Also, the tabular standard as a basis 
for contracts, the varying of the weight of coins, and currency convertibility 
on a fluctuating basis, were some of the currency reform proposals advocated 
early in the last century. Open-market operations too are not of recent 
origin (p. 257). Nor was the “non-automatic character of the modern gold 
standard ... a discovery of the postwar period” (p. 388). The author also 
points out that “all the important elements in Adam Smith’s free-trade 
doctrine had been presented prior to the Wealth of Nations” (p. 108). But, 
he claims, they developed from “philosophers, rather than . . . the earlier 
English economic literature” (p. 109). 

The book suffers somewhat from its attempt to be encyclopaedic, to up- 
hold or oppose every word written or even uttered by every recognized 
economist upon the subject of international trade. Furthermore, dogmatic 
dicta and caustic comments have no place in w^hat is otherwise so scholarly 
a work and are diverting, to put it mildly, to the objective, scientific reader. 
Not every economist can or should subscribe to Professor Viner’s theories, 
nor are all who disagree to be considered of smaller intellectual stature. The 
reviewer would have been better pleased, too, had the author scattered his 
hypercritical barbs more widely, giving them a greater dispersion, as it were. 

In the opening chapters of the book, treating of mercantilism, it is shown 
that the mercantilist desire for favorable trade balances rested not only upon 
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increasing the store of precious metals, whatever the purpose — to increase 
state treasure, to raise prices, to increase trade, to obtain a store of wealth, 
etc. (Chapt. I, passim ) — but also upon the hope of increasing employment. 
Larger exports and smaller imports, especially if the former were largely 
finished goods, meant greater employment in England (p. 51). The author's 
analysis of the mercantilists' plaint of “scarcity of money" indicates that it 
apparently meant all things to all men (p. 88). “The disparagement of con- 
sumption and the exaltation of frugality and thrift,” in the pre-Adam Smith 
period, resulted not only from economic reasoning but also from moral, re- 
ligious, and class precepts (p. 26). 

But was it only mercantilist literature which identified the interest of its 
backers with the national welfare? Was it only mercantilist literature which 
“consisted of tracts which were partly or wholly, frankly or disguisedly, 
special pleas for special economic interests” (p. 59)? Rather, has not “dis- 
interested exposition of trade doctrine,” as of most economic and other 
social science doctrine, been conspicuous more often by its absence than by 
its presence? Further, was it only before Adam Smith that “appeal to politi- 
cal and religious considerations seems often to have been intended to win the 
support of [certain groups], and seems only rarely to have expressed what 
was really the primary concern of their authors” (p. 112)? Can we confine 
to that period the facts that “pleas for special interests, whether open or dis- 
guised, constituted the bulk of the mercantilist literature, [and that] the 
disinterested patriot or philosopher played a minor part in the development 
of mercantilist doctrine” (p. 115)? 

Mercantilist doctrine receded for a time, with the advent of interpretation 
in terms of a price-specie-flow automatic mechanism. The steps necessary to 
set up that interpretation in successful “repudiation of certain of the mone- 
tary phases of mercantilist doctrine,” included acceptance of the quantity 
theory of money, of .sectional prices and their implications, and of the auto- 
matic self-adjustment of the international balances (p. 75). 

The second portion of the book traces the course of the bullionist con- 
troversy in the first quarter or so of the nineteenth century. Professor Viner 
points out that in the course of that controversy “the germs at least of most 
of the current monetary theories are to be found” (p. 120). 

In various sections of the book it is shown that the growth of central-bank 
consciousness by the Bank of England was slow and wavering. Central-bank 
objectives, in general, and the operations necessary to achieve them, under 
different situations, are presented in a convenient tabulation on page 395. 

The statement “that the quantity of bank loans demanded is dependent 
on the rate of discount is now universally accepted by economists and need 
not be further argued” (p. 151) is, I think, but partly true, as can be wit- 
nessed by events of the recent half-dozen years or so, and it is even modified 
by the author's listing (p. 238) of other factors influencing the willingness 
of business men to borrow. 
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Professor Yiner states that the chief contribution of the comparative- 
costs doctrine was “to correct the previously prevalent error that under free 
trade all commodities would necessarily tend to be produced in the locations 
where their real costs of production were lowest” (p. 441). This doctrine, 
stated as it was in terms of real costs, was not a denial of price influence, 
but “the real-cost analysis was intended to give significance to the analysis 
in pecuniary terms, and not to replace it” (p. 483). There was assumed at 
least a rough proportionality between market prices and real costs (p. 491). 
Professor Viner^s admission, however, that “the course of international trade 
is governed immediately by prices” (p. 403), comes at a time when other 
factors than prices are beginning to assume a larger r61e.^ But the author 
concludes that, even with the existence of more than one factor of produc- 
tion, the use of factors in varying proportions, and the inability to measure 
real costs (p. 608), the “doctrine of comparative costs emerges . . . very 
nearly intact” (p. 500). He seems to dismiss summarily those “economists 
who believe that they have at their command a superior technique than [the 
comparative-costs doctrine] affords for the appraisal of commercial policy” 
(p. 438). [Italics mine.] 

The contrast between general- value theory and international value theory 
is noted (p. 583). While the former dealt with money prices and was a 
partial-equilibrium approach, the latter dealt with exchange ratios between 
commodities and was a general-equilibrium approach. 

Professor Viner^s apparent belief in never-changing, underlying funda- 
mentals, coupled with his apparent denial that “what was sound reasoning” 
at some former time can be “unsound for the present-day world” (p. Ill), 
fails to recognize that different circumstances and different periods of time 
call for different policies. He himself states, in defending Bicardo’s change 
of heart, that “what would be glaring injustice in the one situation might 
well be defended as the closest approach to justice available in the other 
situation” (p. 205). He says also that short-term capital movements may 
be equilibrating (p. 365), or may operate perversely (p. 407), indicating that 
their very mobility may at one time be considered an asset and at another 
a liability. 

I wonder whether criticism that a “defense of the theory is essentially 
empirical rather than analytical” (p. 384) is valid. Should appeal to facts 
be ignored in economic theorizing? 

The obiter dictum that “economic analysis can . . . yield only strong pre- 
sumptions, but this limit in the power of economic analysis extends to the 
entire field of welfare analysis” (p. 532) is well-taken and very neatly leads 
to the conclusion that “the theory of international trade, at its best, can 
provide only presumptions, not demonstrations . . . ” (p. 593). 

James D. Paris 

Pelham, New York 

> Cf. C. R. Whittlesey, IfUternational Issuss, p. 180. 
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Die Briiieche Handelapolitik eeit Ottawa und ihre weltwirtschaftlichen Aus- 
wirkungerif von Dr. Hans Schlie. Jena, Germany: Verlag von Gustav 
Fischer. Probleme der Weltwirtschaft. Schriften des Instituts fur Welt- 
wirtschaft an der Universitat Kiel. Herausgegeben von Professor An- 
dreas Preddhl. 1937. xvi, 241 pp. RM 12.- 

This treatise on British commercial policy since 1932 is made particularly 
timely by the recent occurrence of another Imperial Conference on trade 
policy, as well as by the completion of a number of bilateral trade agree- 
ments by the United States. The book furnishes a description and analysis, 
chiefly statistical, of the development of British policy, the conflict in recent 
years between British, imperial, and international aims, the policy embarked 
upon at the Ottawa Conference, and its success up to the present. A rather 
exhaustive bibliography is included. 

Dr. Schlie's theme is that English commercial policy is not to be ex- 
plained in terms of English conditions alone. Following the confused econom- 
ic policies characteristic of the postwar period, it became essential in 
many countries to reconsider both domestic and foreign commercial policies 
in the light of world conditions. The Ottawa treaty represented for Britain 
the initiation of a new policy — departure from traditional free trade for a 
policy of imperial preference designed to enhance imperial unity and pre- 
vent the development of an independent economic policy on the part of the 
Dominions. 

The author’s conclusion, based of course on only a brief period of opera- 
tion of the new policy, is that the Ottawa Conference, implemented by the 
tariff measures which followed, seems to be achieving its purpose of bind- 
ing the members of the Empire into a closer economic unity, partially, of 
course, at the expense of some of the countries whose trade with the British 
Empire formerly assumed large proportions. 

Mildred Hartsough 

New York City 


World Finances 1 935-1937 ^ by Paul Einzig. New York: The Macmillan 

Company. 1937, xvi, 342 pp. $3.00. 

The author of this work is a brilliant and prolific writer on international 
finance. He has brought to the task of compiling the financial history of our 
times a keen awareness of the personalities, the politics, and the background 
of the social and economic developments responsible in large measure for 
the direction which financial events have taken. He is not, however — and he 
has made no attempt to conceal the fact — a disinterested and unbiased ob- 
server, In this work, just as in his World Finance 19H-1935y he has at- 
tempted to turn the history of the period into a demonstration of the validity 
of his own monetary views and of the futility of orthodoxy. 

Nevertheless, the work is likely to be useful to the student of recent 
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monetary history, for, while the picture he has painted is colored by his 
convictions, significant trends and events are carefully and lucidly described. 
After a brief survey of the financial history of the period 1914-1935, Mr. 
Einzig has dealt with the events of the period 1935-1937 which offer a sorry 
picture of currency disintegration, of political and economic contradictions, 
and of fiscal blunders. The successive crises faced by the members of the 
gold bloc, the course of reflation, the development of new methods of mone- 
tary management, and the probable effects of rearmament on the financial 
outlook are all dealt with in considerable detail. 

Mr. Einzig’s interpretation of the facts is likely, however, to be irritating 
to most readers. He has been bitter and unsparing in his criticism of all that 
he considers orthodox. He has blamed some of the money managers for mis- 
takes in policy and others for blunders in the method of applying 
policies which he has, in this as well as in other publications, approved. 
Furthermore, the method of treatment he has followed is far removed from 
that calm appraisal of events which is essential if the history of the period 
is to yield something of real value for the future. Fundamental to Mr. Ein- 
zig’s point of view is the conviction that in most countries debts are so high 
that there is no alternative but to devalue currencies to a point where the 
advance in prices will reduce the burden of servicing them. He appears to 
see much more clearly than do most observers that fiscal heterodoxy is, over 
a long period of time, mutually inconsistent with monetary orthodoxy. He 
fails to give adequate weight, however, to the fact that monetary devalua- 
tion is a palliative and not a cure and that repeated doses of the inflation 
medicine cannot be taken without causing difficulties even more serious 
than those which would be alleviated. 

He seems, moreover, to miss the most important point of all, namely, 
that many of the recent mistakes made by the monetary authorities have 
been the outgrowth of their frantic efforts to repair the damage caused by 
previous errors of policy and judgment. The moral should not have been 
that nations must devalue and inflate whenever political expediency has 
encouraged them to build up an unwieldy debt burden but rather that debts 
must not be expanded to a point where governments will be forced to re- 
pudiate them through inflation. 

Murray Shields 

Irving Trust Company 


A Program of Financial Research, National Bureau of Economic Research, in 
co-operation with Association of Reserve City Bankers. 

Volume One: Report oj the Exploratory Committee on Financial Research of 
the National Bureau of Economic Research, New York. 1937. Studies in 
Finance, Number One. x, 81 pp. $1.00. 

Volume Two; Inventory of Current Research on Financial Problems, New 
York. 1937. Studies in Finance, Number One. viii, 253 pp. $1.50. 
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These two small volumes outline perhaps the most ambitious project for 
co-ordinating government, foundation, and private research in the field of 
financial economics that has yet been proposed. 

Under this plan, the National Bureau of Economic Research is to seek 
the co-operation of Government, business, educational, and other interested 
agencies in sponsoring a permanent central staff. This staff is to inaugurate a 
comprehensive survey of the nation's financial structure, formulate specific re- 
search projects to study problems neglected by present investigators, launch 
commissions of inquiry on major questions of policy, and assure the publica- 
tion of the results of this program so that they will be generally available. 

Funds are to be raised from non-governmental sources to finance the 
central agency and the specific research projects inaugurated by it. The 
National Bureau of Economic Research has enjoj^^ed the co-operation of the 
Association of Reserve City Bankers in working out this program. 

The first of these two volumes contains recommendations for research 
co-ordination from the Exploratory Committee, consisting of Winfield W. 
Riefler, Walter Lichtenstein, David Friday, and J. H. Riddle. It contains 
also brief summaries of a number of suggested research projects, such as 
“Changes in the Capital Requirements of Business Enterprises,” “Major 
Factors in the Fluctuations of Bank Deposits during the Past Decade,” etc. 

The second volume presents a summary of the work that is now going on 
in Government agencies, in commercial organizations, in research bodies, 
and by individuals in the field of finance. It is a helpful and impressive, if 
incomplete, survey of current research. 

There can be little question that financial research at the present time 
suffers from a notable absence of co-ordination. This brings not only a large 
amount of duplication of effort but also the neglect of a number of problems. 
Hence, the establishment of a single central agency to co-ordinate and 
foster such research would be a commendable experiment. 

As has been demonstrated by other attempts to co-ordinate any large 
field of intellectual activity where principles and methods are far from 
standardized, however, the results will largely depend upon the quality of 
the leadership that is offered. In the field of financial research particularly, 
sterile compilations of statistical data that prove the merely obvious have 
been presented all too frequently as original studies of complex problems. 
Co-ordination of research must at times be concerned as much with the dis- 
couragement of such arid and useless projects as with stimulating construc- 
tive and significant contributions to our understanding of financial institu- 
tions and trends. Some of the sample projects outlined by the Committee 
in the first of these two volumes clearly involve the risk of evoking merely 
more pretentious statistical restatements of w'ell-known developments and 
tendencies, without adding to our knowledge of their nature and significance. 

Jules I. Bogen 

The Journal of Commerce, New York 
and New York University 
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Wholesaling f Principles and Practice, by Theodore N. Beckman and Na- 
thanael H. Engle. New York: The Ronald Press Company, xvii, 628 pp. 

1937. $4.00. 

Although not a new edition or revision of Wholesaling, written by Pro- 
fessor Beckman and published in 1926, the present volume is so clearly a 
lineal descendant of the earlier book that comparison is inevitably invited. 
This procedure is particularly appropriate since the contrast between the 
two volumes reflects faithfully the increase in the general fund of knowl- 
edge about wholesaling and marketing during the decade between the two 
publication dates. 

It is perhaps needless to state that, useful as the earlier volume is, the 
second represents a substantial advance: the continued researches of Pro- 
fessor Beckman, the addition of Mr. Engle, with his extensive background 
in the fleld, as coauthor, and the new data made available by the Census 
of Business are suflicient guarantees of that. 

Whereas Professor Beckman’s earlier book devoted 524 pages of a total 
of 596 to the internal problems of operation of wholesale enterprises, such 
as organization, brand policies, purchasing procedures, and warehouse opera- 
tion, these topics have been compressed to 123 pages of a total of 600 in the 
new book. Since much of the material in the first volume is still pertinent, 
the two books may profitably be considered as complementary. The space 
released by this compression in Beckman and Engle has been utilized for a 
careful definition of wholesaling; a brief history of the development of 
wholesaling; a detailed survey of the present wholesaling structure in the 
United States, based largely on census data; an appraisal of the overall ef- 
ficiency of wholesaling institutions; a summary statement of basic prob- 
lems in the field; and an examination of the relations between government 
and wholesaling. 

Rejecting all suggestions for more elaborate classification, the authors 
divide marketing into two categories, wholesaling and retailing, with the 
following definition of the former: ^Wholesaling includes all marketing 
transactions in which the purchaser is actuated solely by a profit or business 
motive in making the purchase.” Having taken their stand in favor of this 
delimitation of the boundaries of wholesaling, the authors point out the 
narrow view which associates wholesaling solely with the activities of 
wholesalers selling to retailers and the compromise made by the Census 
Bureau in including the marketing activities of manufacturers’ sales 
branches but not of central offices. 

The definition and classification adopted has much to recommend it. It 
is simple, and the criterion of the purchasers’ objective is clear-cut for the 
most part, although there are some twilight zones. But there are disadvan- 
tages in bringing within the boundaries the marketing activities of farmers, 
prime producers, manufacturers, assemblers of waste products, mill supply 
houses, without subsequent subclassification which emphasizes the essential 
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difference in function and method of operation between the assembler of raw 
materials at one end of the marketing chain and the distributor of finished 
products at the other. Again, although it is true that the manufacturer who 
distributes his products direct to retailers performs wholesale functions, it 
would seem that his objectives and methods differed sufficiently from those 
of wholesalers assembling products from many sources for distribution to 
retailers to cast some doubt on the desirability of including both in the 
same category. A curious confirmation of the validity of the question lies 
in the fact that, in spite of the title of the volume and the definition adopted, 
the authors devote very little attention to the marketing activities of manu- 
facturers, and that little appears in a chapter entitled “Circumventing the 
Wholesaler.” 

The analysis of the data made available by the Census Bureau, with 
which work both authors were associated, is a particularly useful section. 
The chapter on the efficiency of wholesale institutions raises some questions 
which need not be detailed here but represents a suggestive approach. 

In summary, the volume is one with which everyone interested in market- 
ing should be familiar. 

Stanley F. Teele 

Graduate School of Business Administration 

Harvard University 


Big Business: Its Growth and Its Place. New York: Prepared under the 
Auspices of the Corporation Survey Committee of the Twentieth Cen- 
tury Fund, Inc. 1937. xv, 102 pp. $1.35, 

Because of the great importance of the large corporation in our modern 
economy, each new effort to measure the growth and extent of corporate 
concentration must be welcomed and carefully appraised. The first result 
of the recent survey of “Big Business” conducted by Dr. Rufus Tucker for 
the Twentieth Century Fund has appeared under the title Big Business: 
Its Growth and Its Place. This small volume purports to cover the growth 
and extent of incorporation, the rise of large corporations, and the degree of 
corporate concentration according to various measures. But since the dis- 
cussion of the rise of large corporations is devoted almost solely to summariz- 
ing the results of tw'o well-known studies of industrial mergers, the volume 
must be judged by the evidence presented as to the present position of large 
corporations. 

As a first step in arriving at the role of large corporations, the report pre- 
sents figures which purport to represent the percentage of the 1929 na- 
tional income produced by corporations in each major branch of the economy 
and for the economy as a whole. According to these figures, 57 per cent of 
the national income of that year was produced by corporations (page 17). 
No indication is given as to how these figures were arrived at. A footnote 
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explains that "sufficient space is not available to explain the methods used 
to arrive at the estimates of the percentage of income produced by corpora- 
tions.” For three branches of activity the estimates appear to be rounded 
thirds. As these estimates are used as a base in establishing the role of large 
corporations, the lack of supporting evidence is unfortunate. 

In the second step depicting the role of large corporations, the relative 
position of the large corporations with respect to all corporations is measured 
by assets and by income. In the measuring by assets, any corporation with 
assets over 50 million dollars is classed as large, and, using the raw "Statis- 
tics of Income” figures, the conclusion is reached that, in 1933, 594 large 
corporations owned 53.2 per cent of all corporate assets and that, if only 
nonfinancial corporations are considered, 375 corporations owned 56.2 per 
cent of total corporate assets (page 54). Similar crude figures show that, ex- 
cluding investments in other corporations, 49.9 per cent of corporate assets 
are owned by large corporations and 55.0 per cent of capital assets (land, 
buildings, and equipment) belong to the big companies (page 65). 

In spite of the large degree of concentration of corporate wealth shown in 
this picture, it appears to minimize the true degree of concentration. The 
crude figures supplied by the Bureau of Internal Revenue in its “Statistics 
of Income” do not consolidate subsidiary companies except when the parent 
company owns at least 95 per cent of the voting stock and not always then. 

An unpublished sampling study made by the present wTitcr indicates that 
for nonfinancial corporations the assets shown in fully consolidated state- 
ments are appreciably greater than the assets shown in the partially con- 
solidated statements filed by the same big companies in their income tax 
returns. The “investments” of the big companies represented in part voting 
control over other companies. For every dollar of “investments other than 
tax exempts” the sample group of companies controlled ajipreciably more 
than a dollar of assets other than investments. A rough indication of the 
magnitude of the underestimates resulting from the use of partially con- 
solidated returns can be obtained by making the very conservative assump- 
tion that every dollar of investment other than tax exempts represents only 
50 cents worth of assets other than investments and that securities held by 
financial companies are pure investments. In the table below a comparison 
is made between the results obtained by the Twentieth Century Fund using 
partially consolidated returns and the results obtained by completing the 
consolidation on the basis of the conservative assumptions given above. 
Since the basis used here for completing the consolidation is crude, the re- 
sults cannot be regarded as at all accurate. They probably tend, however, 
to minimize the degree of concentration as the basic assets represented by a 
dollar of investments are more likely to be in the vicinity of a dollar rather 
than 50 cents. Certainly these figures suggest the extent to which the Twen- 
tieth Century Fund report minimizes the degree of corporate concentration. 

In the text of the Fund report, this understatement due to the use of 
partially consolidated statements is mentioned in passing (page 56), but no 
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effort is made to adjust for this inadequacy, and the figures obtained are 
interpreted as if there were no significant underestimate. This was done in 
spite of the clear warnings in earlier writings on the subject which were 
available to the Fund. 

Proportion of Asaeto Held by Corporations 
with 60 Million Assets or More 



Calculated by 20th Cen- 

Estimated conservatively 


tury Fund on basis of 

on basis of crude adjust- 


parti^y consolidated 

ment to approximate 

For all oorporationa 

BtaiemenU 

complete consolidation^ 



Total assets 

Total assets less investments other than 

63.2 

66.8 

tax-exempt 

49.9 

64.3 

Capital assets (land, buildings, and equip- 


ment, less depreciation) 

For nonfinanoial corporations 

66.1 

61.6 

Total assets 

66.2 

60.6 


I Aocordinff to information obtained from the Bureau of Internal Revenue, the investments other 
than tax exempts reported in 19.33 by nonfinancial corporations with assets over 60 million dollars 
amounted to 17,747 million dollars. The adjustment for partial consolidation was made by assuming 
that through the ownership of these securities the large corporations controlled 8,874 million dollars 
worth of assets other than securities. It was also assumed that this 8,874 million dollars of assets was 
controlled by the ownership of 4,437 million dollans worth of securities. 

In estimating the degree of corporate concentration on the basis of in- 
come, the same failure to make any adjustment for partial consolidation 
exists. In this case no mention at all is made of the underestimate resulting, 
and the estimates arrived at are treated as if no underestimate existed. Thus 
the estimates of the role of the large corporations, in relation to all corpora- 
tions based on assets and income greatly underestimate their true sig- 
nificance. 

The third step in picturing the role of the large corporations is taken by 
estimating the j)roportion of the total national income produced by the 
large corporations in the major branches of industry and for the national 
economy as a whole. Thi.s is done by apportioning the figures of national in- 
come produced by corporations between large and smaller corporations. 
I'he basis used for making this apportionment is neither assets nor income 
but the “compiled receipts” reported to the Treasury in income tax returns 
and roughly representing the volume of sales for each enterprise reporting. 
This procedure compounds the underestimate due to the use of partially 
consolidated statements with a second underestimate of perhaps even greater 
importance. “Compiled receipts” represent the total receipts of an enter- 
prise, not its contribution to national income. It can only be a good basis 
for apportioning national income produced between large and small enter- 
prises if the small companies on the average contribute about the same 
amount to national income per dollar of sales as is contributed by the large 
companies. Since the large companies tend to be more integrated than the 
small, a given dollar of sales is likely to cover more stages in the industrial 
process than in the case of a small company. Thus when a Ford produces 
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coal, uses it to make coke, then steel, then automobiles, the "compiled re* 
ceipts” of the company include only the money received from the sale of the 
car. If each activity were carried on by a separate enterprise there would 
be a recording of "compiled receipts” between each enterprise, one for coal, 
another for coke, another for steel, and finally the same figure of receipt 
for the completed car as in the case of the integrated company. Thus for 
contributing equally to the national income, the integrated company would 
report a much smaller figure of "compiled receipts” than the sum of the 
"compiled receipts” of the unintegrated companies doing the same job. The 
integrated company will contribute more to the national income per dollar 
of sales than each unintegrated company. Since the large corporations are 
integrated to a greater extent than smaller corporations, the use of "com- 
piled receipts” as a basis for apportioning national income produced tends 
to minimize the national income produced by the large corporations. 

Using "compiled receipts” as a basis of apportionment, the report pre- 
sents figures indicating that only 32.3 per cent of the national income pro- 
duced by corporations is produced by large corporations.* This is a sur- 
prisingly small proportion in the light of the Twentieth Century Fund’s 
own figures which indicate that 53.2 per cent of the assets of all corpora- 
tions are owned by the large companies. Although the proportion of all 
corporate assets which are owned by the large companies is undoubtedly 
greater than the proportion of the corporate contribution to national in- 
come, such a great difference as that between 53.2 per cent and 32.3 per 
cent seems unlikely. Much of the discrepancy is undoubtedly due to the 
faulty character of "compiled receipts” as an index of "national income 
produced.” Both figures would, of course, be revised upward by complete 
consolidation of legally controlled subsidiaries. 

Once this questionable figure of 32.3 per cent is arrived at, it is used to 
apportion the national income produced by corporations (the unsupported 
figure of 57 per cent) between the large and smaller corporations. The result- 
ing figure of 18.4 per cent representing the proportion of the national income 
produced by large corporations is unquestionably an underestimate. If the 
apportionment between large and smaller corporations w*ere made on the 
basis of consolidated assets, the resulting figure for the contribution of 
large corporations to the national income would be approximately 32 per 
cent. The true figure is likely to lie midway between these two extremes, 
say at least 25 per cent.* Crude though this figure is, it does indicate the 
magnitude of the underestimate involved. 

The fact that all the errors pointed out above lead to underestimates of 
the role of "big business” should not be lost to sight. Throughout this 
Twentieth Century Fund report there appears to be a consistent tendency 
to minimize the importance of the large corporations and to maximize the 
importance of small enterprise. This finds expression in the concluding section 

* The figure of 32.3 i>er cent is not presented in the report direoUy but only by implioation. 

* This figure would imply that 44 per oent of the national income produced by oorporations was 
produced by the large companies if 57 per cent of all national income wae produced by corporations. 
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which says, after stating that only 18.4 per cent of the national income was 
produced by large corporations, “from this point of view the large corpora- 
tion sinks into relative insignificance’’ (page 99). This tendency is reflected 
in the frequent treatment of government activity as if it were carried on by 
small enterprises. Thus, one of the main conclusions of the book reads, 
“ . . . taking the broadest view, it can be truthfully said that 81 per cent of 
all American economic activity is carried on by medium or small corpora- 
tions, by firms which are not incorporated at all, or by individuals” (page 
98). To get this statement from the figures of the report, government must 
be classed as a medium or small corporation, as an unincorporated firm or 
else as an individual. Again it is stated that “more than two-fifths of the 
entire business activity in the United States is not in corporate hands at all 
— much less in the grip of the giants” (page 98). Here government is classed 
as “business” (as is also the activity of domestic servants) and is included 
as part of the business activity not in the hands of giants — there are few 
corporations that employ more i)eople than the city of New York and none 
that employ more than the Federal Government. 

Throughout the book as a whole this verbal bias has been mostly re- 
moved. The statistical bias, however, remains. Only the more glaring cases 
have been pointed to in this review, these errors make both the total figures 
of concentration and the industry-by-industry figures unreliable. No men- 
tion has been made of numerous minor errors, yet without exception they 
all tend to minimize the degree of corporate concentration. 

The only significant contribution which this book makes beyond its title 
is the publication of an excellent chart (page 42) prepared by the Bureau of 
the Census at the request of the Twentieth Century Fund. This chart .shows 
the proportion of wage earners employed by the largest companies in each 
of 84 industries and is in great contrast to the statistical weakness of the 
report. 

Gardiner C. Means 

Washington, D. C. 

How Profitable is Big Business? New' York: Twentieth Century Fund, Inc. 

Prepared under the direction of the Corporation Survey Committee of the 

Twrentieth Century Fund, Inc. 1937. xviii, 201 pp. $2.00. 

With the publication of How Profitable is Big Business? a worth- wdiile 
addition is made to the now fairly sizable collection of monographs devoted 
to a study of corporate profits. In the foreword the reader is informed that 
the authors have attempted to answer certain questions about the relation 
between size and profits, size and income and outgo, size and turnover of 
capital, size and dividends. The statement is made also that only factual 
conclusions drawn from statistical material presented have been set forth. 
In short, the reader is warned not to look for economic judgments or sug- 
gestions for action. 

In form and style the book is admirably done for the reader who turns 
to the book solely to glean the factual information promised. The sources 
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and limitations of the data presented, and the accounting concepts used, 
are adequately discussed. The actual study is divided into two sections (the 
book is presented in four parts) differentiated chiefly by the source of the 
data used. 

In Part II profits of large versus small corporations are studied by utilizing 
Statistics of Income.^ These data unfortunately cover only the three years 
1931, 1932, 1933, but of course include records of hundreds of thousands of 
corporations and are broken down into size and industry classifications. Fur- 
thermore, the accounting concepts used, net income on net worth, total 
profits on total capitalization, etc., are applied separately to all corporations, 
to profitable and to nonprofitable corporations. Part II also includes a brief 
consideration of banking profits based upon data compiled by the Federal 
Reserve Committee on Branch, Group and Chain Banking. 

In Part III data extending over the period 1900-1935 are presented for 
several groups of large corporations. Different groups of corporations were 
studied for selected intervals within this span of years; the data used were 
compiled from financial manuals. In this section emphasis is given to the 
fate of mythical investors in various assortments of shares of the corpora- 
tions studied. In view of the difficulties and limitations involved in such 
procedure, undoubtedly recognized by the authors, the reviewer believes 
that Part III might have been omitted without impairing the value of the 
monograph. 

Of interest to the student of corporate profits is that portion of the ap- 
pendix material which adjusts the ratios net income to net worth and total 
profit to total capitalization by smoothing out differences in the percentage 
of gross income allotted to officers’ compensation and to depreciation and 
depletion accounts. In general, for profitable corporations the adjusted 
ratios exhibit the same trends and differences by size groups as the unad- 
justed ratios presented in the text. For unprofitable and for all corporations 
interesting deviations arise. These, for the most part, are not explained 
by the authors. Despite the foreword warning that the study would be 
purely factual, the reviewer must confess to disappointment not only in the 
brevity of the chapter titled “Conclusions,” but in the paucity of analytical 
treatment throughout the book. Among the conclusions reached are the 
following: 

1. There are characteristic differences among classes df corporations of 
various size. 

2. On the whole the largest corporations were the most profitable if 
profit on gross income is used as the criterion of profitable. 

3. Among money-making corporations the smallest corporations were 
the most profitable if profitableness is measured by relating net income 
to net worth, or total profit to total capitalization. 

4. There is an inverse relationship between size (of assets) and turnover 
(of assets). 


> United States Treasury Department, Bureau of Internal Revenue. 
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5. The percentage of net income paid in dividends increases with in- 
creasing corporate size. 

6, Larger corporations have "sounder financial set-ups” and are "safer.” 

The first four of the above conclusions were published in June, 1934, by 

W. L. Crum in his analysis of Statistics of Income for the year 1931.* The 
remaining conclusions cited above are perplexing. Over a period of years, of 
two corporations, the one which plows back the larger percentage of earnings, 
other things being equal, will show a relatively greater increase in the ratio 
of surplus to total capitalization. Hence if the dividend-net income ratios 
for large and small corporations vrere to continue the relationship shown 
for the years 1931, 1932, 1933 one would expect that the "financial setups” 
of the larger corporations would deteriorate relatively to the smaller cor- 
porations. (Granted that the percentage of surplus to total capitalization is 
a criterion of “soundness.”) The authors justify their conclusion that large 
corporations are "safer” on two grounds: 

(1 ) the larger corporations have "a smaller proportion of borrowed capital 
in their financial structure;” 

(2) "compared with the smaller ones, a larger proportion of their bor- 
rowed capital has fixed maturity dates.” 

The data presented (Table 15, page 60) show that for corporations show- 
ing net income the smallest size class borrowed 29.9 per cent of total capital- 
ization; the large.st size class 29 per cent. The size class wdiich showed the 
smallest proportion of debt, 20.2 per cent, was third from the largest of the 
nine clas.sifications given. To the reviewer the slightness of the disparity be- 
tween large and small corporations with respect to the proportion of bor- 
rowed capital is more striking than the statistical fact that "large corpora- 
tions have a smaller proportion of borrowed capital.” 

The authors^ statement to the effect that fixed debt is less onerous than 
floating debt is interesting but is, of course, offered without statistical verifi- 
cation and hence departs from the factual conclusions to which they were 
committed. In fact they present data (Table 15) showing that in each size 
group for profitable corporations the floating debt is a larger proportion of 
total debt than in the case of unprofitable corporations. 

These comments on the authors* conclusions are not intended to belittle 
the value of their research. The book raises many questions not expressed 
by the authors and will tempt the reader to develop his own interpretations 
and analyses. It must be emphasized that the authors were not committed 
to analytical treatment. Furthermore, the book is a summary of certain 
chapters of a forthcoming study in which economic judgments and sugges- 
tions for action will be formulated. Perusal of How Profitable is Big Business? 
leaves one eager to examine the final results of this valuable research project. 

Samuel S. Stratton 

Graduate School of Business Administration 

Harvard University 

* The Effect of Site on Corporate Earnings and Condition, WilUara Leonard Crum, Business ReBoaroh 
Studies, No. 8, Harvard University, Graduate School of BuBinees Adminietration. 
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NRA Economic Planning j by Charles Fredrick Roos. Bloomington, Indiana; 

The Principia Press, Inc. Cowles Commission for Research in Economics, 

Monograph No. 2. xxii, 596 pp. S5.00. 

Much of this book is based upon the author’s experience as former Di- 
rector of Research of the National Recovery Administration and consists 
of a rather personalized account of the formulation of the policies and the 
administration of the NRA. Few features of the measure are approved, and 
the program as a whole is described as ^the monstrosity that during 1934 
and 1935 had kept business in a chum, prevented reemployment, and con- 
sequently retarded American development.” 

In developing his thesis the author traces the growth of the idea of the 
NRA and discusses the difficulties encountered in recruiting a competent 
staff and in attempting to regulate hours of labor, vrages, collective bargain- 
ing, and prices. Only a suggestion of the detailed treatment accorded these 
various topics can be presented here. 

Decreasing hours of labor simultaneously in all industries probably 
slowed down improvement in the standard of living. Minimum wages re- 
sulted in an abnormaUy large number of workers receiving near the mini- 
mum, and multi-minima wage rates were responsible for some migration of 
industry and population to lower-wage regions. But since there were many 
increases in wage rates above the minimum, there was probably no reduc- 
tion in the average wages for all industries. 

The labor union movement was in the doldrums on the eve of the NRA 
because of labor’s inability to establish a constructive program. Although 
Section 7 (a) did not supply a program it did provide an effective stimulus 
to the unionization movement and possibly led labor leaders to overreach 
themselves. They are criticized for not knowing when to stop in their de- 
mands and are admonished to study modern economic theory. 

The problem of regulating prices under the NRA is approached through 
a consideration of cost. After a discussion of the difficulty of arriving at a 
workable concept of cost, the phenomenon is summarized as "an arbitrary 
or fictitious quantity which enables a business man to conduct his affairs 
with some degree of intelligence.” That such an amorphous concept was an 
unsatisfactory basis for price regulation is amply attested. 

The open price policy which was included in many of the codes is ap- 
praised as being the most important reform attempted under the NRA, 
although, as the author points out, the open price policy made for coercion 
and monopolistic control and was frequently ruinous to small business. 

Economic planning under the NRA was "little more than the swapping 
of bargaining positions — monopolistic advantages for labor concessions — 
with the choicest gains going to the groups exhibiting the greatest political 
power .... And since such planning prevailed under the NRA, we must 
commend the Supreme Court for invalidating the Act. Recovery in substan- 
tial measure could not set in until this was done.” 
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Assembling and analyzing statistical data is regarded by the author as 
constituting the most important problem of direct-control economic plan- 
ning. He asserts that “as long as such large gaps in statistical information 
exist economic planning, even of a mild ‘fixing' type must remain impracti- 
cable.” In making this assertion he ignores the obvious fact that in our so- 
ciety statistics may be piled on statistics like Ossa on Pelion unto the 
seventh heaven without protecting the choicest gains from going to the 
groups exhibiting the greatest political power. Moreover, it might reason- 
ably be argued that this fact does not constitute a forbidding barrier to 
fundamental social and economic reform. 

In general the study is dominated by the traditions of classical economic 
theory, which lead the author to the conclusion that many of the NRA's 
troubles were traceable to “its failure to establish broad policies resting on 
long-established principles based upon common sense.” Thus one gets the 
impression that the choice ultimately rests between a planned society and 
tlie status quo ante. Such an approach, which avoids the necessity of criti- 
cally analyzing the forces that in the past have determined rights and privi- 
leges, places at a disadvantage any measures which threaten to modify 
social arrangements. Had the author given more attention to the critical 
social and economic conditions wdiich existed during the months immediately 
preceding the inauguration of the NRA he might have had more difficulty 
in developing his cx post facto arguments to support the Supreme Court in 
its unanimous adverse decision. 

CoLLiB Stocking 

Wa.shington, D. C. 

Controlling Retailers^ A Study of Co-operation and Control in the Retail 

Trade with Special Reference to the N.R.A., by Ruth Prince Mack. New 

York: Columbia University Press. London: P. S. King & Son, Ltd. 1036. 

Studies in History, Economics and Public Law, No. 423. Edited by the 

Faculty of Political Science of Columbia University. 551 pp. $4.50. 

In the words of the late Allyn Young, if human behavior turns out to be 
something radically different from wffiat is generally assumed in economic 
theory, the extent to which economics must still be rewritten is little under- 
stood. The thought that the basic assumptions as to human motives and 
reactions upon wdiich the structure of economic theory has been erected 
may not have been wholly adequate for the relatively static conditions of 
the period in which they were formulated, and are certainly inadequate for 
a period the outstanding characteristic of w’hich is rapid change, has been 
disturbing an increasing number of students in recent years. This disturb- 
ance has led to an intensified study of human behavior from many angles, 
accompanied by a general desire to adapt and use, so far as possible, labora- 
tory techniques. 

One such study is reported on in Contfolling Retailers^ by Mrs. Ruth 
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Prince Mack. Mrs. Mack’s objective in studying the development, adminis- 
tration, and results of the N.R.A. General Retail Code was “to view the 
actual behavior of business men in order to learn what assumptions could 
properly be made concerning their economic nature and, conversely, to see 
the full implications of these assumptions when reflected in a pattern of 
action.” As sources for her material, Mrs. Mack combined employment on 
the staff of the New York Retail Code Authority with what was obviously 
a tremendous amount of individual investigation. The result is a substantial 
volume, carefully documented and closely reasoned. The conclusion with 
respect to the specific N.R.A. experiment that “the operation of the Retail 
Code, in the setting in which it was placed, did not substantially further the 
public interest” is not startling and coincides with the judgment of many 
observers working perhaps with less detailed materials. The conclusion on 
the broader question embodied in Mrs. Mack’s stated objective will not 
prove satisfying to seekers of the novel and revolutionary. She writes: '*Be- 
havior in relation to N.R.A. was typically predicated on self-interest; it 
was based on a judgment as to the direction of business advantage. Moreover 
the conception of self-interest was narrow; it was not extended in either the 
time or space dimension — business men were more concerned with ad- 
vantage in two months than in two or ten years; there was little extension 
of the idea of ’self’ to include other members of the trade and none to include 
all business men.” This conclusion leads Mrs. Mack to a scrutiny of the 
types of pressures which may be brought to bear in lieu of voluntary co- 
operation, which scrutiny in turn ends with the final conclusion that “legis- 
lation of the N.R.A. variety deals largely with a category of economic phe- 
nomena which either cannot be controlled at all or controlled only at an 
excessive price.” 

Obviously many proponents of control will challenge Mrs. Mack’s con- 
cept of what constitutes an excessive price. Moreover, the brief period during 
which the N.R.A. was in operation may be advanced in extenuation of its 
shortcomings. Nevertheless, Mrs. Mack has marshalled an imposing, and 
to this reviewer a convincing, array of evidence in support of her position. 

Mrs. Mack makes her way to her conclusions through four sections de- 
voted respectively to “Pre-Code Co-operation and Controls,” “The Genesis 
of the Code,” “Code Administration,” and “The Reta|l Trade Under the 
N.R.A.” The first adds little to the available material but undoubtedly is 
a necessary prelude to what follows. The sections on the “Genesis of the 
Code and Code Administration” reveal care and persistency in unraveling a 
tangle of motives and events and provide a convenient summary. To most 
readers the section on “Retail Trade Under the N.R.A.” should prove of 
most interest. This survey of the effects of labor and “fair trade” clauses on 
all parties at interest, employes, stores, resources, and customers, is the 
direct basis for the conclusions already cited. 

This book is definitely not one for the casual reader. Nor do all parts 
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equally repay close attention by the interested student. Nevertheless, Mrs. 
Mack has clearly made a definite contribution to the growing literature on 
social control of economic activity. 

Stanley F. Teele 

Harvard University 


Sugar f A Case Study of Government Control, by John E. Dalton. New York: 
The Macmillan Company. 1937. x, 311 pp. S3.00. 

The rapid expansion of Federal control of economic activities under the 
Roosevelt Administration has given rise to loose and acrimonious debate 
concerning the role of the State in economic life: 

The point of view held throughout this book is that discussion of the 
merits or demerits of the enlargement of Federal power in such general, vague, 
and elusive terms as “private initiative,” “control of economic forces,” “inter- 
ference with property rights,” or “planned or planless economy,” is not condu- 
cive to a sane and effective analysis of a difficult problem . . . what is sorely 
needed is a specific inquiry into a long list of cases where government and busi- 
ness have come into contact. . . . The primary purpose of this study is to 
ascertain the past and present relationship of economics to politics in a 
major food industry, sugar, in order that these findings may be checked against 
the convictions commonly held by business men in the larger realm of busi- 
ness and government. . . . Emphasis is placed upon the existence of a national 
problem requiring a national political solution, rather than upon the wisdom 
of any particular solution. This is done with the conviction that the most 
effective method of studying the necessarily complicated problem of govern- 
ment and business is to examine, by the case method, the facts as they have 
been disclosed (pp. 6^9). 

Following this statement of scope and method are seventeen brief chap- 
ters reviewing and analyzing the relations which have existed between the 
Federal Government and the sugar industry (this term includes the sugar 
industries of continental United States, the insular areas, and Cuba) from 
1789 to 1936. After a general description of the sugar industry in recent 
years, Dr. Dalton traces the evolution of government policy toward sugar 
through the Great War; then turns to a consideration of the world depres- 
sion in sugar which set in after 1925, its impact upon the areas supplying 
the United States, and the unsuccessful attempt to offset the decline in the 
price of sugar by raising duties in the Smoot-Hawley Tariff of 1930. 

Not only did this action fail to lift the domestic price of sugar but oper- 
ated to reduce imports into the United States from Cuba, thereby aggravat- 
ing the economic distress which had already gripped the island. A new solu- 
tion was sought in a quota system which allocated the annual consumption 
of sugar in the United States among the several producing areas and in- 
volved a large reduction in the duties on Cuban sugar. The quotas were 
established under the Jones-Costigan amendment (1934) to the Agricultural 
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Adjustment Act of 1933, and the Cuban duties were reduced, first under the 
flexible tariff provisions of the Tariff Act of 1930, and later under the Trade 
Agreements Act of 1934. 

In dealing with the quota system, Dr, Dalton describes the abortive 
stabilization agreement which the sugar industry formulated under the 
marketing agreement sections of the Agricultural Adjustment Act, the 
government’s plan as embodied in the Jones-Costigan Act, the establish- 
ment and administration of the marketing quotas, and the synchronization 
of production with marketing quotas by means of production adjustment 
contracts. After this general account, the individual producing areas are 
treated separately. Each of these analyses includes an historical sketch of 
the development of sugar production, an appraisal of the effects of tariff 
policy and the quota system, and an outline of future problems. Lastly come 
chapters devoted to the domestic refining industry, the consumer interest, 
and a reconsideration of the general problem of the relation of government 
to business. 

As an historical account of the development of the sugar industry under 
tariff protection and as an analysis of the background and operation of the 
Jones-Costigan quota system, Dr. Dalton’s volume is excellent. It is lucidly 
written: a noteworthy accomplishment in view of the complexity of the 
subject and the fact that a very considerable amount of statistical material 
is incorporated into the text. The author’s close contact with the sugar 
problem as Chief of the Sugar Section in 1934 and 1935 imparts a flavor of 
realism frequently absent in economic writing. 

In the final chapter, Dr. Dalton links the case of sugar to the wider prob- 
lem of government and business which was touched upon in the opening 
chapter. Although admitting that sugar is a special case, he contends that 
it throws light upon the general problem. The conclusions are: that the roles 
of government and business cannot be rigidly separated; that government 
policies may be as important as the forces of free enterprise in the develop- 
ment of an industry; that Federal control once given is difficult to with- 
draw; that although some industries possess leadership sufficiently strong 
to carry out general programs, many require government supervision; "that 
the revolt against government regulation comes primarily when that regu- 
lation diminishes the prospects of profit, not when it improves them” (p. 
306); that the extent to which government rationalization of industry is 
feasible varies from industry to industry; that business cannot call for more 
government assistance on the one hand and demand a reduction of the 
Federal bureaucracy on the other; that the complaint that business is be- 
ing constantly upset by legislative surprises is largely unwarranted, since 
most legislation has its roots in the demands of business itself; and that, 
contrary to common statement, the government is quite capable of assem- 
bling a competent personnel to administer public policies. Dr. Dalton con- 
cludes that: 
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What is imperative is not so much the creation of a trained administrative 
staff, but the setting up of appropriate government machinery in the Federal 
sphere to evaluate the claims for assistance that are constantly advanced by 
agricultural, business, and labor groups (p. 309). 

It is with respect to these general aspects of the relation of government 
to business that certain questions arise in the mind of the reviewer. Although 
agreeing that “careless declamation” is of no help in solving the general prob- 
lem of government and private enterprise, the reviewer believes that Dr. 
Dalton, in his preoccupation with the case approach, has underestimated 
the extent to which general economic reasoning is helpful in working to- 
ward a solution. The penetrating essays of Professor Pigou, issued under 
the title of “Economics in Practice” come to mind as an example of what 
may be accomplished along this line. Throughout his treatment. Dr. Dal- 
ton appears to consider the relations of the government to business in 
terms of conferring assistance on, or withholding it from, claimant groups. 
Although this is one phase of the matter, it hardly covers the entire field. 
Legislation aiming at the settlement of labor disputes, the enforcement of 
fair trade practices, the stimulation of reciprocal trade, and the conserva- 
tion of natural resources are in rather a different category from measures de- 
signed to increase the profitability of indi\ddual industries. Thinking upon 
policies such as these must needs run in terms other than those of giving or 
withholding assistance. 

Although Dr. Dalton’s conclusions are interesting and valuable, it is 
disappointing not to find an analysis of the general problem of subsidies 
and the implications of quota control. The reviewer is aware that Dr. Dal- 
ton explicitly stated (p. (i) that he did not intend to evaluate the sugar pro- 
gram as such and is not complaining of the absence of a critical evaluation 
of tlie Jones-Costigan program or that Dr. Dalton did not present his own 
suggestions on a long-run program for sugar. The situation in sugar, how- 
ever, clearly raises the whole problem of the desirability and standards of 
subsidizing domestic industries and also that of the conflict of interest be- 
tween protected domestic producers and the producers of export com- 
modities. Furthermore, the technique of quota control carries implications 
that are certainly germane to the problem of government and business. The 
traditional protective tariff, although distorting the economic structure, 
does not prevent the functioning of the international price mechanism. But 
quotas, as Professor Haberler has pointed out, are alien to the price system. 
They break down the interaction between domestic and international 
prices and prevent adjustments in production which would otherwise have 
taken place. It seems to the reviewer that some generalizations with respect 
to these problems might well have found a place in the final chapter. 

J. P. Cavin 


Washington, D. C. 
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Marketing Research — Its Function^ Scope, and Method, by D. M. Phelps. 

Michigan: Bureau of Business Research, University of Michigan. Michi- 
gan Business Studies, Volume VIII, Number 2. 1937. iv, 149 pp. $1.00. 

In this monograph Professor Phelps has dealt with the philosophy rather 
than the technique of marketing research. From reading it the average 
teacher of marketing or director of marketing research will probably derive 
no new fact concerning this type of activity nor will he learn any new 
method used in carrying it on. When he lays the book down, however, he 
should feel, if he has read it carefully, that his ideas concerning the subject 
have undergone a process of orientation and that, as a result of its perusal, 
he is possessed of a much clearer concept of the relation of marketing re- 
search to the several phases of human thought and activity upon which it 
impinges. 

The first of the three parts of the study deals with the place of marketing 
research in economic theory. The discussion of this phase of the subject 
centers around the use of this activity as a means by which the market may 
be intelligently anticipated in the course of the so-called “round-about” 
method of production. Through its use the enterpriser who must manu- 
facture in anticipation of demand can suit both the characteristics of the 
article he produces and the amount of it he makes more precisely to the 
future requirements of the market than was possible under the old system 
of glorified guesswork. It thus makes it possible for such movements as the 
mechanization of industry, large-scale production, and division of labor to 
be carried to lengths to which they could otherwise not be developed with- 
out a dangerous enhancement of the risks of business enterprise. 

The second section of the study relates marketing research to the work 
of the executive who is charged with managing the distribution activities of 
a business. This involves an analysis of the task of this ofiicial which is found 
to consist mainly of the manipulation of demand and the control of market- 
ing efforts and expenditures. The section includes numerous examples of 
studies which have been useful in this managerial work. 

In a third section the question of the extent to which marketing research 
is scientific in its attitude and technique is discussed. It is pointed out that 
those engaged in this work make rather more use of the inductive than they 
do of the deductive approach. In its use of the inductive method, also, 
marketing research relies much more on observation than upon experi- 
mentation in the collection of facts for analysis; for the material with which 
it deals is of such a character that usually none of the causal elements in- 
volved therein can be controlled. A number of examples of the successful 
use of the experimental method are described, however. Brief sections are 
devoted to the description of the historical and statistical types of the ob- 
servational technique. 

This is not a book which practical marketing research men will be tempted 
to keep on their desks as a technical guide to their daily activities, but both 
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they and those who teach the subject will do well to recall from time to time 
some of the ideas contained therein to the end that they may at all times be 
aware of the configuration and general location of the marketing research 
woods as well as of its individual trees with which they are by virtue of 
their daily work all too familiar. 

R. S. Alexandek 

Columbia University 


Sources of Current Trade Statistics, by Jettie Turner. Washington, D. C.: 

Bureau of Foreign and Domestic Commerce, United States Department 

of Commerce. Market Research Series No. 13. June 1937. vii, 47 pp. 

25 cents. 

The streamlined model of Sources of Current Trade Statistics brought out 
in June 1937, by the Bureau of Foreign and Domestic Commerce is as 
much improved over the previous edition (1934) as that edition was over 
the "Model T” original, published in 1933. 

Designed "to list current economic statistics, with the name and address 
of each compiling or collecting agency,” this directory catalogues statistics 
on production, machine activity, new orders, unfilled orders, sales, ship- 
ments, receipts, consumption, stocks, wholesale prices, retail prices, exports, 
imports, employment, payrolls and earnings, etc., for 20 main classifications. 
The.se classifications follow as far as possible the census classification of 
industries and include besides, sections on construction and real estate, 
electric power and gas, employment conditions and wages, finance, trade 
(domestic and foreign), and transportation and communication. 

The 3,000 series listed are compiled by 240 governmental departments, 
trade associations, private research agencies, and technical or trade maga- 
zines and papers. 

The job is a splendid one and will be received with thanksgiving by sta- 
tistics seekers. Considerable thought has apparently been given to the 
problem of making the check-list usable. The format of the tables and the 
classifications and subclassifications used make for quick and convenient 
reference. 

A few minor criticisms come to mind, many of which are recognized by 
the editors in their introduction. The answer to most of them is the restraint 
imposed by spatial limits and the desire for reference convenience. It is in 
a wistful spirit, therefore, rather than a critical one, that these points are 
raised. 

First is the fact that in the case of several Government departments, the 
check-list refers only to the compiling bureau and not to the publication 
itself. The worst, and thus of course not typical, example of this is the 
eighteen publications of the Bureau of Foreign and Domestic Commerce, 
which are allotted only one reference number. 

Again, prices of periodicals and reports are not indicated. In view of the 
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heights which prices of some services have been known to reach, the question 
of price is at least pertinent. 

For obvious reasons the directory omits data compiled by private agencies 
or associations when such data are available only to clients or members. 
And, succumbing to the emphasis on brevity, only original or compiling 
agencies are catalogued. Periodicals carrying desired data second-hand may 
in many instances be much more easily accessible than the report or press 
release of the compiling agency, particularly if that agency is located in 
another city. One notable exception is the Survey of Current Business^ which 
the directory recognizes in every applicable instance by the addition of an 
asterisk to the reference number. From the liberal sprinkling of asterisks 
throughout the directory’s 55 pages, it is possible to conclude that if one 
has the Survey of Current Business one is likely to get the largest possible 
footage of statistics per reference, for the Survey carries a majority of the 
series catalogued. 

Finally, there is no way of telling from the directory whether a particular 
series listed is in actual values or amounts or has been converted into rela- 
tives or indices. 

It is very probable that, after due consideration of alternatives, the pres- 
ent form and content were adopted as confining a maximum of conveniently 
accessible information in a minimum of space. It is pleasant to be able to 
report that the maximum of information and the minimum of space both 
seem to have been achieved. 

Edwin B. George 

Dun & Bradstreet, Inc. 


Expenses and Profits of Limited Price Variety Chains in 1936^ by Malcolm P. 

McNair. Boston, Massachusetts; Harvard University. Publication of the 

Graduate School of Business Administration. Volume XXIV, Number 4. 

Bureau of Business Research, Bulletin Number 105. June, 1937. vi, 38 pp. 

Sl.OO. 

This report analyzes the expenses and profits for 1936 of 33 limited-price 
variety chains operating 5,138 stores. These stores had aggregate sales of 
$815,000,000 and accounted for 92 per cent of this type of business in the 
United States. With this report the Bureau now has consecutive data on 
variety store operations for the six years beginning with 1931. Data are 
also available for 1929. Over 50 per cent of the sales of these stores were in 
apparel and accessories and household wares. Jewelry afforded the lowest 
sales volume. 

The statistical summary of expenses and profits is made more effective 
with an interpretive analysis involving comparisons with department stores. 
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year-to-year trends, analyses of factors affecting margin and expense and 
relative profit performance. The explanatory note at the close of the report 
will be helpful to those interested in the accounting and statistical procedure. 
This study was made with the co-operation of the Limited Price Variety 
Stores Association and is of definite usefulness to enterprisers in the variety 
store field. Moreover, this record of retail performance is of interest to other 
chain distributors as well as to other types of retail enterprise. 

Price limit continues to be an important problem. Adding higher price 
items minimizes the promotional appeal of the low fixed-price limits. If the 
attraction of a wider range of merchandise and prices will offset this dis- 
advantage the study concludes that: (1) gross margins will be lower; (2) 
total cost of business as a percentage of sales will tend to be lower; and (3) 
net profit as a percentage of sales will be lower because the decrease in the 
total percentage will not be as great as the decrease in gross margin. 

Some of the interesting observations and conclusions of this report are: 

(1) Variety chain stores made a better showing during the depression than 
did department stores, partly because of the pulling power of their fixed 
price appeal. With the return of some prosperity, however, consumers 
tended to shift their patronage to stores selling high-price merchandise, 
causing variety stores not to gain in the same measure as some other 
retail types. 

(2) Gross margins increased but slightly in 1936. By way of comparison, 
the gross margin percentage increase for department stores was greater. 
The report raises the question as to whether variety chains will be able 
to maintain gross margins of the 1933-36 level without leaving an open- 
ing for competitors to accomplish something comparable to the inroads 
of the super-market on the grocery chain. 

(3) Aggregate total expense indicated a small percentage decline. Depart- 
ment stores were able to realize greater decreases in expenses with 
greater increase in sales volume. Wage and hour problems in 1937 sug- 
gest that it will be difficult for variety chains and other retailers to get 
the expense average below the 1936 figure. It is stated that variety 
chains must discover methods of increasing the productivity of labor 
so that increased output will support the high wage rate. 

(4) Variety chain net profit in the narrow sense was just under 5 per cent 
of net sales. More variety chains earned some net profit in 1936 than 
did department stores. 

(5) Salaries and wages and occupancy costs accounted for more than 80 per 
cent of the costs of doing business in 1936. 

(6) Advertising, an impor^nt cost for many retailers, amounts to less than 
2/lOths of 1 per cent of sales. 

The report summarizes year-to-year trends which embrace previous 
studies. Reports from seven companies show that average sales per store in 
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1936 of S186,000 were lower than the average sales per store in 1927 and 1929 
although higher than the 1932 figure. 

Sixteen identical companies reported operating results for 1929, and 
1931-36. There was no severe decline in gross margin percentage during the 
depression; and beginning in 1933 there were increases in gross margin per- 
centages. Expenses reached a high peak in 1933, with slight declines in each 
of the three following years. 

In analyzing factors affecting margin and expense the report considers 
differences in size of company, size of average store, rate of stock turn, 
amount of average sales, and differences in size of cities. (The median figures 
are more important in this analysis as they weigh equally the experience of 
each firm as a management unit.) 

This analysis of margins and expense indicates within limits: 

Those enterprises making a relatively high proportion of their sales in 
apparel and dry goods had lower gross margins than did the companies 
specializing in the nickle and dime business. 

Transportation costs on incoming merchandise were high for small chains 
and companies with low stock turn rates and companies located in smaller 
cities. 

Size of chain did not greatly affect total expenses. Firms with high stock 
turns, however, had relatively lower wage and salary expenses. 

The optimum size of sales transaction lies somewhere above the low point 
of the typical nickel and dime business. 

In short, profits were best for chains with a large sales volume, a large 
number of stores, high average sales volume per store, fast stock turn, low 
average amount of sales transaction, and stores located in cities above the 
smallest population groups. 

Total payroll as a percentage of sales was high for companies with low 
sales volume, small number of stores, low average sales per store low stock 
turn rates, low average amount of sales transaction, and locations pre- 
dominantly in towns and cities under 25,000. 

Tenancy costs were highest as a percentage of sales for chains with large 
sales volume, large number of stores, high average sales per store, high rates 
of stock turn and 50 per cent or more of their stores in cities over 25,000. 

One section of the report reviews the relation of store expense to overhead 
expense. This section offers the interesting comment that salaries of officers, 
buyers, superintendents, and other executive personnel were a much lower 
percentage of sales than the salaries of store managers. 

In discussing relative profit performance the report concludes that the 
superior profit advantage of the nine chains with the highest rate of net 
profit lay both in their higher gross margins and in their lower percentages 
for total expenses. 

Kenneth Dameron 

Ohio State University 
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Operating ResttUa of Department and Specialty Stores in 19S6, by Carl N. 
Schmalz. Boston, Massachusetts: Bureau of Business Research, Harvard 
University. Publication of the Graduate School of Business Administra- 
tion. Volume XXIV, Number 3. May 1937. Bureau of Business Research 
Bulletin Number 104. vi, 38 pp. $2.60. 

This series of annual reports on the margins, expenses, and profits of de- 
partment and specialty stores is well known to most readers of the Journal. 
In the September, 1936, issue, the two previous studies in the series were 
capably reviewed. Therefore, attention will now be directed to the changes 
which have been made in the present report, to the trends noted through 
an analysis of the 1936 data, and to the suggestions made to store executives. 

The detailed treatment of year-to-year trends has been omitted. Many 
comparisons with previous years are made, however, in the summary and 
conclusions section. Although comparative data by years are not given in 
tables as previously, still the exposition furnishes an excellent picture of 
trends, and both space in the publication and time of the reader are con- 
served. Those who wish to work with data of other years can refer to pre- 
vious reports. A new expense division has been added to the expense break- 
down. It is “Percentages of Net Credit Sales.” There are three subdivisions 
as follows: (1) pay roll: accounts receivable and credit; (2) losses from bad 
debts; (3) interest on accounts receivable. “The total of accounts receivable 
and credit pay roll, losses from bad debts, and interest on accounts receivable 
outstanding for the five groups of department stores with sales of $1,000,000 
or more ranged from 3.45% to 2.8% of credit sales. For specialty stores 
with sales of $2,000,000 to $4,000,000 the total was smaller, 2.4%. Accounts 
receivable outstanding (averages of balances at the beginning and end of the 
year) typically were from 22% to 27% of credit sales for department stores, 
and from 18% to 21.8% for specialty stores.” 

Sales in both department and specialty stores continued to increase in 
1936. In the ten groups of department stores studied, the increase ranged 
from 7.6 per cent to 13 per cent with larger increases in the larger stores. 
For department store business “the great depression is definitely a matter 
of history.” Dollar sales in 1936 were roughly 16 per cent below the average 
level of 1929, but physical volume was 7 per cent above 1929 and but 2 per 
cent belovr the all-time high established in the first six months of 1931. 
Profits likewise increased markedly, occasioned largely by lower expense 
and by a higher maintained markup. The gross margins taken by the stores 
did not change appreciably, but they did not find it necessary to take as 
great markdowns, thus achieving a higher maintained markup. The expense 
percentage was lower as a result of increased volume without a proportionate 
increase in expense. The author notes that the 1936 pay roll vras not in- 
fluenced by union activity in the retail field but that higher pay roll costs 
may appear in 1937. 

The suggestions made are largely in regard to the need of further study. 
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Problems occasioned by the depression are a thing of the past, but the older 
problems are still present and, perhaps, in an aggravated form. Among them 
are competition with other forms of retailing, a revision of service and service 
costs in conformance with consumer desires, employe relations, and the ever- 
present problem of making adjustments in anticipation of changes in busi- 
ness conditions. With department and specialty store business at high tide, 
executives should "get ready for the difficulties which lie ahead.” 

D. M. Phelps 

University of Michigan 

The Physical Distribution of Fresh Fruits and Vegetables^ by Edward A. 

Duddy and David A. Revzan. Chicago, Illinois: University of Chicago 

Press. Studies in Business Administration, Vol. VII, No. 2. 1937. ix, 

92 pp. $1.00. 

This monograph is divided into four parts: "Economic and Social Bases 
of the Commercial Fruit and Vegetable Industry,” “The Growth of the 
Commercial Fruit and Vegetable Industry,” "The Market Distribution of 
Fruits and Vegetables,” and “The Chicago Wholesale Market for Fruits and 
Vegetables.” Data going back as far as 1899 are given for the more important 
items (pp. 28-47). Reasons for the growth of the commercial traffic in these 
products are given (Chapter I), together with a short review of consumer 
attitudes (pp. 82-4) and the influence of the truck (pp. 78-82). 

The main purpose of the study, however, is to show the origin and destina- 
tion of the fresh fruit and vegetable industry, changes in movement, and 
over-all shifts in per capita consumption as measured primarily by com- 
mercial production or unloads, giving special attention to the Chicago mar- 
ket as a center for redistribution as well as consumption. 

From the point of view of many different groups interested in such data, 
the most important figure in the marketing of any fresh fruit or vegetable 
is that of per capita consumption and, if possible, the trend in per capita 
consumption. The authors generally discard estimates of total production 
of the Bureau of Agricultural Economics, which “while corrected to exclude 
quantities produced but not harvested, necessarily include that part of the 
crop which is canned or dried, the culls or surplus used for by-product 
manufacture, and that part of the crop which was consumed locally and not 
shipped.” Although total estimates alone are available for some of the crops, 
commercial figures are presented for the majority since 1918 and "are thus 
the best index of the growth of the industry” (p. 26). 

Like total estimates, railroad car shipments are inadequate because "the 
record of rail shipments has ceased to be an adequate measure of the volume 
of movement of many commodities to wholesale markets since 1927 because 
of the inroads of the motor truck into the perishable freight business of the 
railroads” (pp. 26-7). 

The authors wisely accept, as the best measure of the growth of the in- 
dustry, per capita consumption, using, where possible, production data cor- 
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rected for imports and exports (p. 27). The question immediately arises, 
however, whom to include and whom to exclude under the head of “per 
capita.” The authors use total population for staples and urban population 
for all others. The simplicity of this method is obvious; its soundness, how- 
ever, may be questioned. Rural populations, according to Census statistics, 
include those living in towns of 2,499 people, to say nothing about smaller 
places, suburbs, and farming areas immediately adjacent to “cities” or 
“towns.” For various reasons, stores — particularly chain stores — located in 
these regions handle most, if not all, kinds of fresh vegetables and fruits, 
even though the per capita consumption is undoubtedly lower. Racial charac- 
teristics, difference in incomes, age, sex, and possibly a number of other 
factors may have a decided bearing on the consumption of fresh vegetables. 
Such considerations would lead to a more refined result, figures which would 
be of more value to the local rather than to the national distributor, social 
scientist, dietician, and others interested in this subject. Per capita figures 
for the nation as a whole represent a start; breakdowns by trading regions 
must be made before they are of maximum commercial value. 

As a step in this direction, regional (nine census divisions) breakdowns 
are given for carlot shipments of 18 fruits and vegetables to 66 markets, 
together with the origins of these same unloads. The presentation of these 
data naturally leads to the discussion of the deficit and surplus regions for 
these commodities, combined (Chapter HI). 

In discussing the Chicago market, the authors state that “in general, one 
may say that the commodities which have been brought closer to the market 
by a change in the method of transportation (talking about the motor truck) 
are those which have a wide range of adaptability to soil and climate.” The 
truck has built up production nearby of those crops which can be locally 
produced (p. 79). 

With less assurance, the authors find that consumer preferences have also 
changed the production pattern. A swing from the Wisconsin to the Idaho 
potato is cited. A desire for a longer season broadens the producing area 
serving any large city. They add: “ . . . the geographical pattern of supply 
of fruits and vegetables for the Chicago market is most unstable. A change 
in price level or a revision of freight rates may easily result in rearrangement 
of the major sources of supply as far as the Chicago market is concerned” 
(p. 84). 

The authors conclude: 

“It should finally be noticed that, though per capita consumption of 
potatoes and apples is declining, these two bulk large in number of pounds 
consumed annually. Oranges have displaced apples in this respect. As 
annual consumption figures, the per capitas of the remaining commodities 
must be considered low enough to allow for still further expansion con- 
sistent with favorable price conditions and the expressed preference of 
the consumer” (p. 92). 

The value of this excellent monograph lies not so much in the per capita 
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consumption figures as in the attempt to arrive at some practical data. In 
the field of distribution there are still too many general tomes, describing 
institutions, functions, and commodities, and entirely too few short analyti- 
cal monographs. Consumption data of real value can only be obtained when 
students in the field carefully check every figure, analyze every idea, and 
draw no general conclusions. Authors Buddy and Revzan have taken a 
forward step in this direction with the publication of The Physical Dis- 
tribution of Freeh Fruits and Vegetables. 

WiLFORD L. White 

Bureau of Foreign and Domestic Commerce 


The Objective Rate Plan for Reducing the Price of Residential Electricity, by 

William F. Kennedy. New York: Columbia University Press. 1937. x, 83 

pp. SI *25. 

The objective rate plan was formulated by the Commonwealth and South- 
ern Corporation and was first introduced by its subsidiary, the Alabama 
Power Company, on October 1, 1933. The principles of the plan have sub- 
sequently been adopted by 56 other electric utilities operating under the 
jurisdiction of 28 state commissions. This plan is the most recent and 
promising device to encourage increased consumption of electric energy, 
thus making possible lower unit costs and lower rates. Its principal vogue 
has thus far been in the residential field. 

The objective rate plan provides for two simultaneously effective rate 
schedules: the immediate rate, a schedule designed to protect the company 
from the loss of revenue that would occur if rates were reduced without a 
corresponding increase in the sale of electricity; and the objective rate, a 
lower rate which applies to those customers whose consumption is increased 
by specified amounts over the consumption of a base period. As applied by 
the subsidiaries of the Commonwealth and Southern — *^Base bills are de- 
termined for each consumer by applying the immediate rate to the con- 
sumer’s actual consumption in each of the twelve months preceding the 
inauguration of the plan. Whenever a bill under the immediate rate equals 
or is less than the consumer’s base bill, the immediate rate applies. Whenever 
a bill under the objective rate exceeds the base bill, the objective rate applies. 
Whenever the immediate rate results in a bill greater than the base bill, and 
whenever the objective rate results in a bill less than the base bill, the base 
bill applies.’’ 

Mr. Kennedy finds the origin of the plan in the dilemma presented by 
demands for rate reductions during the depression, when the loss of industrial 
load had already imposed serious shrinkages in total revenues and when rate 
reductions not offset by proportionate increases in sales were financially 
dangerous to the utilities. The immediate occasion for the inauguration of 
the plan was supplied by the imminent competition of the T.V.A. and by a 
commission order requiring the reduction of rates to domestic consumers. 
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The more general characteristics of the 56 operating plans are described; 
but the absence of data for the more recently installed plans compelled the 
restriction of the analysis of the results under the plans to six southern oper- 
ating companies of the Commonwealth and Southern Corporation. Although 
economic recovery, changes from less desirable rate forms to promotional 
block schedules, rate reductions, and aggressive campaigns for the sale of 
appliance are all recognized as disturbing factors, the objective rate plan is 
reasonably credited with achieving large gains in the sales of domestic elec- 
tricity, the average annual consumption per residential customer exceeding 
1,000 kilowatt hours, and making possible a reduction of the average charge 
from 5 to 3} cents per kilowatt hour for domestic electricity. The plan was 
successful in protecting the absolute level of residential revenues, and, after 
a first-year decline in revenues per customer, this index also showed steady 
improvement. The discrimination implicit in the plan — when two customers 
having the same total consumption pay different bills if one has a smaller 
base use — is held to be justified by the larger benefits to the entire body of 
consumers. 

Though his study is necessarily limited by the availability of data, Mr. 
Kennedy's presentation, commendable for its conciseness and clarity, should 
aid utility executives, regulatory authorities, and consumers to appreciate 
the potentialities of the objective rate plan as a means of protecting utility 
revenues while stimulating that increased utilization of service which can 
bring lower costs to the companies and lower rates for consumers. 

Irston R. Barnes 

Yale University 


A Study of Fluid Milk Prices^ by John M. Cassels. Cambridge, Massachu- 
setts: Harvard University Press. Harvard Economic Studies, Volume 
LIV. 1937. xxvii, 303 pp. $1.00. 

It is seventeen years since Clyde L. King, who has just passed away, pub- 
lished his pioneer monograph, “The Price of Milk.” Comparison of his con- 
clusions, based on first-hand experience in milk arbitration, with the con- 
clusions reached by John M. Cassels in his comprehensive appraisal of milk 
prices, is a good index of the economic and statistical progress made in this 
field in the intervening decade and a half. Perhaps more than in any other 
monographic study of an individual commodity yet published. Dr. Cassels 
has blended theoretical economic analysis with statistical appraisal of the 
significance of that analysis. If the result is not completely satisfying, it is 
because at many points in the field statistical studies are as yet only sug- 
gestive of the true relations, and hence definite conclusions on many points 
have to be left in abeyance. 

The most stimulating parts of the book from the point of view of the pro- 
fessional price analyst are the first five chapters. In these chaptera the neo- 
classical economic analysis is applied with skill and discrimination to the 
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exceedingly complex problem of the interrelationships of prices among the 
several products into which milk may be made, the interrelationships of 
producers’, market, and retail prices, and the production reactions. The 
theoretical analysis of the geographic distribution of the "disposal response,” 
or use of the milk for various purposes in the areas around one or more 
markets, is a distinctive contribution to the theory of the geography of 
prices. Much of this analysis has already been published in various profes- 
sional journals, but it is here brought together in clear-cut and compact 
shape and will prove significant not only to students of milk prices as such 
but also to students of general economic theory. 

The analysis of the conditions with respect to the elasticities of demand 
for fluid milk and other products which make price discrimination possible 
is also well developed. The institutions that have developed in the field, 
particularly cooperative marketing organizations and the pricing plans and 
bargaining methods used by them, are clearly and coherently related to this 
analysis. 

The next portion of the book deals with the statistics of the industry. In 
describing the geographic picture of production and consumption, some 
unique charts are introduced which show the balance of production, dis- 
posal, and consumption as between manufactured products and fluid 
milk. Many statisticians will feel that these charts show too much in a 
single diagram and that a series of charts to show the relations depicted 
would be more intelligible to the average reader. 

The balance of the book is devoted to an examination of the statistical 
evidence on the demand and supply of milk and its products; and on the 
geographic development of the industry, especially in the northeastern 
markets and in New England; in the light of the hypothesis developed in 
the first part. This analysis shows in general that the demand for fluid milk 
is very inelastic, that dealers’ margins and transportation rates tend to be 
inflexible, resulting in even less elasticity of demand in the price to the pro- 
ducer than in retail prices; that the response of milk production to prices 
offered shows some evidence of responding according to theory but with 
conflicting results for different periods; and that the geographic distribu- 
tion of marketing areas and production zones follows in general that to be 
expected from the theoretical analysis, though with areas by no means as 
precisely separated as indicated by the theory. Under the study of price 
relations two interesting maps of the geography of milk prices and butter 
prices are presented, and evidence is developed to show the existence of a 
consistent national price structure for butter and other manufactured prod- 
ucts and a less consistent national price structure for fluid milk. 

Finally the actual price for fluid milk in the various city markets is com- 
pared with the theoretical price based on the price of butter and cream at 
the edge of those markets, and the conclusion is reached that the existence 
of farmers cooperative organizations and discriminative pricing systems has 
resulted in maintenance of fluid milk prices in those markets materially 
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above the price that would have prevailed under free competition, with the 
extent of the monopoly gain in different markets correlated with the 
strength and vigor of the several cooperative marketing organizations. 

Dr. Cassels states that the study has been little changed since it was 
submitted as a doctor’s thesis in 1934. This is unfortunate both in that the 
statistical data are not carried beyond early 1933 and in that the text still 
includes some details of statistical compilation which, for general readers, 
might better have been relegated to the appendix. Even so, the writing is 
clear and concise. Even if the data had been carried down to date, the gen- 
eral conclusions would probably have been little changed. 

Two details of technical statistics may be noted. In discussing an earlier 
study where one variable was correlated with the values of another variable 
for 12 months earlier, Cassels says that this should be described by saying 
the earlier variable was “advanced” 12 months rather than saying it was 
“lagged” 12 months. “Lag,” according to the dictionary, means “to fall 
behind.” Obviously the production response lags behind the price. If the 
price is to be placed at the same period of the resulting production response, 
it must then be “lagged” to the same extent. Where the value of a given 
variable is used for a period materially behind its true period, it is thus, I 
believe, better terminology to refer to the value as a “lagged value,” since 
it is moved to a date subsequent to its actual period. 

In his examination of statistical analyses of production responses, Dr. 
Cassels recalculates a study of Vermont milk production which had been 
made by the present reviewer. The original study covered the period 1917 
to 1925. In the new study, Dr. Cassels finds that factors which showed a 
significant relation to production before showed no significant relation in 
the period he examines, 1921 to 1931. The years 1917 to 1920, when there 
were marked variations in both production and prices, were eliminated 
from this test “in view of the abnormal conditions prevailing between 1917 
and 1920.” In part, the divergence of results may be due to the improve- 
ments in technique which Dr. Cassels introduces and to a bias in calcula- 
tion which he believes he has found in the earlier study. It is not surprising, 
however, that economic forces which explain changes in years of violent 
change, as during and shortly after the war, should prove less significant in 
years of relatively stable production. When the data for the recent depres- 
sion and recovery period can be included in the study, it may be found that 
production during this last “abnormal period” responded to price stimuli 
just as it had during the earlier period that Dr. Cassels excluded from con- 
sideration. 

As a whole this is an excellent piece of work, covering both the theoretical 
and practical economic situation for a given commodity in well-rounded 
style, setting up hypotheses for the statistical examination carefully and 
critically, and checking back the extent of agreement between the statisti- 
cal data and the economic hypotheses. It reflects credit not only on the 
author but also on John D. Black, whom Dr. Cassels credits for the guid- 
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ance of the project. The general conclusions reached, that milk and dairy 
products show as a whole the existence of a competetive market except in 
fluid milk areas where cooperative marketing organizations and pricing 
plans have intervened, and that in those cases there have been important 
monopoly gains, seem well substantiated. No attempt is made to discuss 
the ethics of these monopoly gains or to consider whether consumers benefit, 
in the long run, from paying them. 

This is an important book and one which will be useful to many students 
in many fields. It is to be hoped that similar comprehensive analyses of pro- 
duction and prices will become available in the years ahead for both agri- 
cultural and industrial products. To the extent they do, they will change 
the teaching of economics in the direction of realism and objectivity and 
provide a far firmer scientific basis for the economic art. 

Mordecai Ezekiel 

Washington, D. C. 

Butter and Oleomargarine: An Analysis of Competing Commodities, by 

W. R. Pabst, Jr. New York: Columbia University Press. London: P. S. 

King & Son, Ltd. 1937. Studies in History, Economics and Public Law. 

Edited by the Faculty of Political Science of Columbia University. Num- 
ber 427. 112 pp. $1.50. 

This book gives a brief summary of the development of the butter and 
oleomargarine industries in the United States, a survey of oleomargarine 
legislation, a theoretical statement of the interrelationships of the two com- 
modities, and a statistical study of the interrelationships based on annual 
data for the period 1921-34. This background gives a basis for appraising 
the possible effects of recent proposals for oleomargarine legislation, if 
enacted. 

Chapter I gives a history of the industries, with the emphasis on the 
principal technological developments that have affected the production of 
butter and oleomargarine. It is stated in this chapter that "the United 
States standard for fluid milk is that it should contain 3.5 per cent by 
weight of butterfat.” There are no Federal standards for the butterfat con- 
tent of milk. The Bureau of Agricultural Economics estimates that the av- 
erage butterfat content of all milk produced in the United States is about 
3.93 per cent and that the average test of milk used in the production of 
butter is somewhat higher than the average. It takes about 21 pounds of 
milk to make a pound of butter. 

Chapter II is an excellent summary of oleomargarine legislation written 
from an economic point of view. The chapter is entitled "Restraint of Com- 
petition between Butter and Oleomargarine.’’ 

Objections could be raised to the statement that butter and oleomargarine 
are similar products. The similarity or difference depends upon the criteria 
by which they are judged. 

In the statistical analysis, data on consumption of butter ("apparent 
disappearance”) are used. The author uses consumption of butter as an 
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independent and as a dependent variable in determining the interrelation- 
ship between prices and consumption of butter and oleomargarine, time, 
and per capita income. 

In stating the causal relationship between these factors, there are some 
objections to using butter consumption as an independent variable. The 
year-to-year variations in butter consumption (“apparent disappearance”) 
are due primarily to variations in butter production. In the 14-year period 
1921 to 1934 there were 9 years in which consumption differed from produc- 
tion by less than 1 per cent and 3 years in which the difference was be- 
tween 1 and 2 per cent. In 1933 consumption was 4.1 per cent less than 
production, and in 1934 consumption was 2.6 per cent larger than produc- 
tion. These differences in 1933 and 1934 were due in large part to the Gov- 
ernment purchases of butter in the last 5 months of 1933 that were put in 
storage and distributed for relief in the first half of 1934. 

There would be some justihcation for omitting the years 1933 and 1934 
from the analysis because of the effect of Government purchases. 

Because of the close relationship between the volume of production and 
the volume of consumption of butter, it would be more accurate in stating 
the causal relationships to think of butter production as the independent 
variable and butter consumption as being in very close adjustment to pro- 
duction, on an annual basis. 

It is suggested on page 76 that, w'hen fluid milk consumption decreases 
in times of depression, butter production tends to increase because of the 
greater volume of “surplus milk” diverted to butter production. This is, of 
course, true in fluid milk markets. In the Corn Belt, where the major pro- 
portion of the butter is produced and where relatively little milk is used 
for fluid use, dairying competes with the production of hogs and cattle. 
Studies made in the Bureau of Agricultural Economics indicate that in 
Iowa the major changes in butter production are due to changes in the 
relationship between butterfat prices and hog prices. High prices of butter- 
fat in relation to hogs stimulate butter production. Feed supplies and pas- 
ture conditions also affect butter production. Changes in consumption of 
fluid milk do affect butter production, but the major fluctuations in butter 
production in the past 15 years have been due to other factors. 

The last chapter of the book is an analysis of the proposals for further 
oleomargarine legislation proposed by the National Cooperative Milk Pro- 
ducers’ Federation. 

E. E. Vial 

Bureau of Agricultural Economics 

U. S. Department of Agriculture 

The Theory of Statistical Inference, 1936-J9S7. Lectures by S. S. Wilks, 

Princeton University. Ann Arbor, Michigan. Planographed by Edward 

Brothers. 1937. iii, 106 pp. $1.50. 

These lectures present the main notions involved in the theory of statisti- 
cal inference in a clear and elegant manner. 
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The elements of probability theory that are given in Chapter I are essen- 
tial as a foundation for the basic principles and theorems of sampling theory. 
For the purposes of the theory of statistics, probability is regarded as a con- 
cept which depends for its meaning on aggregates of phenomena or repeated 
events. The aggregates are regarded as unlimited sequences of events and 
are called “statistical universes” or “populations.” 

Of special interest from a logical point of view is the explicit statement 
of certain assumptions regarding populations from which the usual laws of 
probability can be obtained as consequences of certain operations on the 
populations. In particular, assumptions are stated which underlie the notion 
of probability density. Next, the concepts of mean and variance are presented, 
and several important theorems regarding mean values and variance are 
developed. The manner in which the rules for combining probabilities may 
be regarded as operations on populations is discussed in terms of the follow- 
ing operations on populations: (1) random selection, (2) mixture, (3) par- 
tition, (4) conjunction. 

Chapter II deals with general notions of sampling theory. This includes 
an elegant development of the law of large numbers based on Tchebycheff’s 
inequality; the normal approximations to the binomial and multinomial 
distributions; the geometrical development of the x* distribution, and the 
Poisson distribution. The chapter includes also the development of various 
methods for determining the sampling distributions of certain statistics. 
These include the determinations by characteristic functions, by moment 
equations, and by geometrical devices. 

The chapter on the estimation of population parameters starts with the 
definition of a statistic as a function of the variates supplied by a sample for 
estimating a population parameter. The meanings of the three fundamental 
criteria of a statistic — consistency, efficiency, and sufficiency — are presented. 

The Pearson and the Grara-Charlier systems of frequency curves are con- 
sidered with special reference to the consistency of their parameters esti- 
mated by the method of moments. The method of maximum likelihood for 
determining optimum estimates is developed and applied to a few examples, 
where, by an optimum estimate, we mean a statistic that satisfies the three 
criteria mentioned above. The chapter closes with an excellent treatment of 
the estimations of parameters of the regression functions including the de- 
termination of sampling errors. « 

Up to this point, the lectures have considered deductive problems, that is, 
they have been concerned with methods of finding distributions of statistical 
functions computed from samples drawn from populations whose distribu- 
tions are specified both with respect to form and parameters. But, from the 
standpoint of statistical inference, the most direct and crucial problems 
consist in arguing from samples and their statistics back to populations and 
their parameters. This class of problems is dealt with in the last two chap- 
ters. In this class of problems, conclusions are usually stated in terms of 
probabilities rather than in certainties. It is in this connection that con- 
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troversies have arisen in the so-called inverse probability theory. In the 
present lectures the controversial questions centering around assuming a 
constant distribution of probabilities in the initial situation are avoided and 
the method of fiducial inference initiated by R. A. Fisher is developed in an 
interesting manner. This method serves mainly to test a hypothesis for re- 
jection under the assumption that it is true. The final chapter deals with 
the Neyman-Pearson theory, which deals not only with criteria for the re- 
jection of hypotheses assumed to be true but also with the rejection or 
acceptance of other types of hypothesis such as the probability of the ac- 
ceptance of hypothesis which is false. 

The illustrative examples are well chosen and serve to make the lectures 
more readable at many points than they would otherwise be. 

H. L. Rietz 

University of Iowa 

The Mathematical Problem of the Price Index, by J. K. Montgomery. London: 

P. S. King & Son, Ltd, 1937. 74 pp. 6s. Od. 

This little book of only 74 pages, packed with mathematical formulae, 
may well be considered as a major contribution to the theory of index 
numbers. 

My chief adverse criticism is the use of the word "the” rather than "a” 
in the title; for there are many other and fundamental mathematical prob- 
lems of price indexes besides the particular one to which Mr. Montgomery 
gives his sole attention. 

Another criticism is that he seems unable to crystallize “the” problem into 
a simple and clear-cut statement in words. This he admits. On the first page 
he says: “The following statement of what the writer puts forward, without 
claiming any originality for it, as the most satisfactory conception of the 
price index can hardly be called a definition, as he proceeds by first express- 
ing the conception in vague terms and afterwards trying to give a more 
precise meaning to those terms.” 

On the next page he says: “Comparing the commodities in the given year 
with the commodities in the base year, we note that both prices and quanti- 
ties have changed. The aggregate value is partly due to the changes in price 
and partly to the changes in quantity.” 

On page 8 he says: “We have now to make clear what we mean by *the 
change in the aggregate value due to the changes in price^ and *the change 
in the aggregate value due to the changes in quantity'.” 

The author reaches precise results in mathematical terms but seems never 
able to state the meaning of “due to ...” in words. The nearest approach 
seems to be on pages 18, 19, 20, where he mixes words and formulae as 
follows: 

“In the equation [expressing a product of factors as equal to a sum of 

terms] let where is such that 

adding contributes as much to the sum 
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as multiplying contributes to the product 

Hence we may say that represents the change 

(measured as a difference) in due to the change from 

to , and so on. Thus we can transform 

the difference which is the increase of 

due to the change of to 

and so on, into the sum of a series of terms of which 

represents the increase of 

due to the change of to (simul- 
taneously with the change of to and 

so on) represents the increase of 

due to the change of to (simul- 

taneously with the other changes) and so on.” [The italics are the author's.] 

There are not, in the entire book, any other passages which could be 
quoted in this review as showing the meaning of the problem of the book ; 
and the passages just quoted are from three separate pages interspersed i^nth 
formulae, occupying most of the space, which formulae, if quoted here, with- 
out their background in the preceding pages, would be unintelligible. 

It will be seen that Mr. Montgomery regards the problem of index num- 
bers as one of translating a sum such as Zpq into a product such as PQ. 

The author's problem is at bottom substantially the same as that in- 
volved in the problem of logarithms, by which an "arithmetical” series of 
numbers succeeding each other by equal differences corresponds to a "geo- 
metrical” series of numbers succeeding each other by equal ratios. 

Consequently the author's result involves logarithms and exponents. If 
the prices in the base year are po, Po^ Po'^ — and the associated quantities 
(multipliers, often miscalled "weights”) are 9o', — the author's new 
index number, Poi, of prices is (page 32): 

P ^(pigi-Pogo)Uiog Pi/yo]/log (Pi^i/pogo)! 

“*Po9o) 

with a corresponding formula for Qoi* 

This result is a matter of great theoretical interest for all students of the 
mathematical theory of index numbers. Like the curious formula invented 
by the late Professor Allen Young,^ it cannot be classified under any of the 
classifications into which fall all the nearly 200 formulae discussed in my 
Making of Index Numbers, 

It suggests an entirely new class built around the idea of operating on: 

2pi£j 

Spogo 

Mr. Montgomery compares his formula with what I called the "ideal” 
formula, namely: 

p A / ^Pt<?o ^Pt^i 

•‘“r 2po9.' Zpofl,’ 

> See *Fiflher*s The Making of Index Numben/ THb Quorterly Joumaf 1/ Se&nomicB, Pebniery 


i-y'; 
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This may evidently be so written as to contain, more explicitly, the magni- 
tude with which Mr. Montgomery starts. 

He points out that his index lies between the two limits 2)pi$o/Zpo9o and 
Zpigi/Dpogi, and comments: 

“This explains why Professor Irving Fisher's 'ideal' formulae . . . give 
a very good approximation . . . since they are the geometrical means of the 
limits between which Pot and Qoi must lie.” 

For the one case which he works out arithmetically, his formula gives 
161.74 and the ideal, 161.56, the difference being .18 or almost exactly one- 
tenth of one per cent. 

Mr. Montgomery’s formula fulfills the important “time-reversal test” as 
well as the “factor-reversal test.” He does not discuss the other tests except 
the circular test which neither his formula nor the “ideal” fulfills — though, 
theoretically, that failure both he and I find to be a virtue rather than a 
defect. 

Mr. Montgomery's study may conceivably lead the way to other interest- 
ing results in index number theory. But, for the present, his formula is a 
“tour de force.” It is not usable in practice, requiring as it does far more 
laborious calculations even than the “ideal” formula, which, in its turn, is 
seldom of practical use since the extra refinement it yields is seldom worth 
the extra calculations required. 

From a practical standpoint the simple aggregative to 

w'hich Walsh gave the name of “Laspeyres' formula” since Laspe>Te seems 
to have been the first to use it (in 1864), probably gives as great accuracy as 
is usuall}' needed. 

This formula is gradually winning its w^ay and replacing all other weighted 
formulae, w'hile, among unweighted formulae, the simple geometric is ap- 
parently superseding the simple arithmetic, for reasons described in my 
book. 

Thus theory and practice arc far apart. Mr. Montgomery has definitely 
contributed to the former but not the latter. 

Irving Fisher 

Yale University 

On the Statistical Theory of Errors, by W. Edwards Deming and Raymond T. 

Birge. Washington, D. C.: The Graduate School of the United States 

Department of Agriculture. (Reprinted from Reviews of Modern Physics, 

July 1937, with additional notes dated 1937.) Pp. 119-161. 35 cents. 

It is very gratifying to see this article made available for more general 
distribution. Written in a remarkably clear and concise style, it treats most 
of the important phases of the modern theory of errors. 

After an introduction, which sketches the background of the subject, the 
authors proceed to the development and description of the frequency dis- 
tributions of the statistics u (deviation of sample mean from population 
mean), $ (sample standard deviation), and z (-u/«), in samples from a 
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normal population. The use of these distributions in making the ordinary 
tests of hypotheses about the parent population is then explained — tests 
which determine the probability that the given sample could have been 
drawn from a population having a proposed mean and a proposed standard 
deviation. In this connection, the question of fiducially related values of <r 
(population standard deviation) and s is discussed. 

In dealing with the problem of estimation, the writers consider the method 
of maximum likelihood, empirical estimates, and the posterior method, 
making quite clear the underlying assumptions of the different methods. 
The important question of the reliability of various estimates is carefully 
treated. 

To be commended is the placing of a complete list of symbols, with ex- 
planations, at the beginning of the article. 

The only adverse criticism concerns the typography, which, although in 
general excellent, is somewhat marred by the columnar arrangement. There 
is a frequent shifting, when a long formula occurs, from two columns to one 
and back again. This gives a displeasing appearance to the page and is also 
slightly confusing to the reader. 

On the whole the monograph is excellent and its study is earnestly to be 
recommended to those desiring an introduction to the modern statistical 
theory of errors, or those seeking to clarify their ideas on this subject. 

Paul R. Rider 

Washington University 

Saint Louis 

StatUticai Analyses of Industrial Property Retirements, by Robley Winfrey. 
Ames, Iowa: Iowa State College. Publication of the Iowa Engineering 
Experiment Station, Bulletin Number 125. December, 1935. 176 pp. Free. 

In this exhaustive study of methods of estimating the service life of physi- 
cal property, five different procedures are considered for assembling data 
for constructing survivor curves from which the distribution of length of 
service life can be determined. These procedures are devised so as to be ap- 
plicable to the following most commonly used types of records which are 
kept regarding the installation and retirement of units of property: 

(1) Records showing only the number of units retired during a given year 
or series of years, together with the age of each unit at retirement. 

(2) Records in w^hich the number of units placed in service during a given 
year (or some other period) is known, together with the number of 
these units remaining in service at successive later observation dates. 

(3) Records in which an original group is too small to be very reliable, 
or when retirements do not produce a satisfactory survivor curve. 

(4) Records in which the number of units in a group of units placed in 
service during each of several years is known, together with the 
number of units remaining in each group at successive later observar 
tion dates. 
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(5) Records giving the number of units retired during the period of obser- 
vation and their ages at retirement and the number of units in serv- 
ice at the beginning of the observation period and their ages. 

The five procedures devised by the author are applied to many varieties 
of industrial property, including gas meters, telephone poles, distribution 
transformers, railroad boxcars, trestles, crossties, etc. From a consideration 
of 176 survivor curves, 18 typical survivor cun.’^es and their mathematical 
equations are developed. From each of the survivor curves are also derived 
the curve of probable life (of units surviving at a given age) and the fre- 
quency curve of length of life. The author has used Pearson^s curves and 
Gram-Charlier series for fitting his frequency distributions and the Gom- 
pertz-Makeham function for fitting the survivor curves. The technical opera- 
tions and data involved in fitting these curves are given in three detailed 
appendices. 

This study is rather well organized and has been made with care rivaling 
that used in many human mortality studies. A noteworthy feature is a 
well-defined terminology which makes it easy to follow exactly what the 
author has done. The bulletin embodies the results of laborious calcula- 
tions, many of w'hich are carried to seven and eight decimal places. This 
appears somewhat unnecessary in some cases in view of the fact that some 
of the samples have less than 100 observations in them. In other cases, 
however, in which 100,000 or more units are available, there is some justi- 
fication for the more refined calculations. 

There are various complicating factors w^hich are not considered by the 
author, the main ones l>eing salvage value, obsolescence, and improvement 
of ((uality of equipment. His methods, how'ever, should prove useful in ar- 
riving at a more precise system of accounting for depreciation of physical 
equipment that is not significantly affected by these factors during its life- 
time. More sfiecifically, the procedures should be valuable to those public 
and private enterprises in which inan}^ similar units of equipment are used. 

S. S. Wilks 

Princeton University 

Maikemaiics of Finance, by D. H. Mackenzie. New York & Ijondon. Mc- 
Graw-Hill Book Co., Inc. First Edition. 1937. ix, 313 pp. Including Com- 
pound Interest and Annuity Tables, by F. C. Kent and M. E. Kent. First 
Edition, Seventh Impression. 1926. viii, 214 pp. $3.75. 

The subjects treated are those usually found in textbooks on business 
mathematics. Somewhat off the beaten path and highly commendable are 
Chapter I presenting the "Economic and Legal Aspects of Interest’’ and two 
Appendices devoted to practical applications of amortization. 

The minimum essentials of algebra are given in the first two chapters. 
The presentation of logarithms leaves considerable to be desired. The dis- 
cussion on page 37 “Finding the Logarithm of a Negative Quantity” is un- 
necessary and only serves to complicate the use of logarithms for the stu- 
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dent. The complication reappears throughout the book wherever the term 
of an annuity is found with the aid of logarithms. 

The development of simple and compound interest is on the whole ade- 
quate but is marred at several points by loose wording. Particularly notice- 
able is the failure to distinguish ^number of conversion periods” and ^length 
of conversion period” at the beginning of Chapter V. On page 70 tlie author 
appears not to realize that straight-line interpolation in the compound 
interest table for fractions of a conversion period is the equivalent of com- 
puting simple interest for the fractional part of a period. The use here and 
elsewhere in the book of the expression “If interest is compounded” mean- 
ing “If interest is compounded at intervals of less than one year or one 
payment period” is confusing to the reviewer. Perhaps it will not be found 
so by others. Equation of Value is discussed entirely as a problem in com- 
pound interest, whereas in practice simple interest for short periods of time 
is used more often than compound interest. 

The explanation of the principles of annuities, which requires 106 pages, 
is quite unique. The author states: 

There are seven general cases of annuity computations each of which re- 
quires a different equation for the solution : 

1. Payments annually — interest annually. 

2. Payments annually — interest compounded. 

3. Payments p times a year — interest annually. 

4. Payments p times a year — interest compounded. 

6. Payments p times a year — interest compounded, but m » p. 

6. Payments at intervals greater than 1 year — interest annually. 

7. Payments at intervals greater than 1 year — interest compounded. 

Each of these seven cases is illustrated for the finding of each of the terms 
of the annuity equation for accumulation and present value of terminal 
annuities, and annuities due. These examples, which are intended to be the 
feature of the book, will prove to be its besetting sin, because students in 
solving problems will thumb the pages of the book in search of a similar 
illustration instead of trying to analyze the conditions of their problems. 
The equation of case 4 can, of course, be used to solve any annuity prob- 
lem, if the symbols are properly defined. The development of six variations 
of the equation as separate cases introduces an atmosphere of complexity 
into the subject of annuities which is unwarranted. 

Amortization of debts and the accumulation of sinking funds is well 
presented, except for the omission of the case of amortization in which the 
time for the debt to be paid is unknown. The treatment of bonds is some- 
what incomplete and is marred by an unfortunate error in computing the 
“and interest” value of a bond bought between coupon dates. The accrued 
interest at the market rate instead of the coupon rate is added to the “flat” 
value instead of being subtracted from it to get the “and interest” value. 
The symbol for (1 +t)“* is used in the bond formula without explanation 
but appears at no other place in the book. 

The chapters devoted to insurance are the best presentation in the book. 
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The explanation of the different types of insurance and the computation 
of single and annual premiums for simple examples prior to the introduction 
of the commutation notation is commendable as a teaching device. 

The value of the book is greatly enhanced by the inclusion of the Kent 
10 place tables of the interest and annuity functions. 

M. A. Brumbaugh 

University of Buffalo 

Business Statistics^ by George R. Davies and Dale Yoder. New York: John 

Wiley & Sons, Inc. London: Chapman & Hall, Ltd. 1937. vii, 548 pp. 

S3.50. 

Business men and students of statistics who are interested in the business 
point of view will welcome this book as a step forward in the business text- 
book field. The purpose of the book as expressed in the preface is a very 
desirable one — that of presenting statistical techniques in such a way that 
the business man and the student may know both the application and its 
limitations. 

The student may indeed obtain a good knowledge of statistical method 
from this textbook. The description of methods throughout is presented in a 
clear-cut, straightforward style. The illustrative problems are sufficiently 
simple to make it as easy as possible for the student to grasp. At the same 
time, the illustrations are taken from actual social or busine.ss setups. 

The problems presented at the end of each chapter are in themselves in- 
telligent, well thought out questions. The}" illustrate, however, the chief 
weakness of the book. They will not stand on their own merit. Unless the 
teacher of this book uses it with ingenuity, it is no better than any other 
run-of-the-mill textbook on statistics. For example, on page 271 are problems 
on time series analysis. Problem 2 presents freight car loadings by quarters 
from 1923 through 1930. The student is asked to prepare a time series 
analysis of the data. Such an analysis is of doubtful value to most businesses. 
The problem is not one which will arouse much interest on the part of the 
student. In other words, it is entirely up to the instructor as to whether or 
not the student will derive any practical value from such a problem. 

The second weakness of the book is connected closely with the weakness 
of the problems. It is disappointing to read a book entitled Business Sta- 
tistics and find that only one chapter is devoted to a discussion of the actual 
application of statistical analysis to business problems. Granted, the stu- 
dent must first have a working knowledge of his tools. He can get this from 
Business Statistics, After acquiring this knowledge, however, he wants to 
know where to use each tool or combination of tools. An expansion of chap- 
ter ten would be desirable. A discussion after each chapter showing fields 
of business where particular methods are applicable vrould have strengthened 
the book from the business point of view even more. 

Frances V. Scott 

Graduate School of Business Administration 
Harvard University 



812 


American Statistical Association* 


Statistical Tables: Their Structure and Use, by Helen M. Walker and Walter 

N. Durost, New York: Bureau of Publications, Teachers College, Co- 
lumbia University. 1936. v, 76 pp. $1.60. 

This is a practical, small but nevertheless inclusive, book for the aid, 
primarily, of students doing educational research. Its usefulness, however, 
is not limited to students of educational research, although the reader in 
other fields will find all too few of the concrete examples selected from his 
specialty. 

It is not a dry compendium of rules and injunctions — though the product 
gives evidence of a systematic long-time collection of these — but essays 
rather to present table-making as a psychological enterprise, an attempt to 
motivate the reader of a statistical report “to see my facts as I see them.” 
Even a technically correct table may be lacking in reading comprehension. 
A title, for example, may give emphasis to the important idea or even omit 
it, and the mechanical arrangement of a table may facilitate or retard the 
comprehension and the extraction of the intended relationships and com- 
parisons. The authors recognize that “there are still intelligent people who 
make a practice of skipping tables in their reading ...” 

The casual reader will find the going a little difficult because so much 
has been condensed into so few pages and because so many backward and 
forward page references are necessitated by using a limited number of 
tables in one section of the book for a goodly proportion of the total illus- 
trations. 

The authors have done a valuable and much-needed service in attempt- 
ing to standardize table construction. With this standardization the re- 
viewer in the main heartily agrees. He cannot, how^ever, give his personal 
sanction to the use of Roman numerals for table numbers even “when there 
are twenty-five or fewer tables,” nor to the publication at the top of an 
intercorrelation table of the means, standard deviations, and, presumably, 
the populations, reliability coeflicients, and the like. He is sympathetic 
with the expressed wish that publishing houses could be induced to put in 
a supply of special one-character matrices for certain much-used complex 
statistical symbols. [Perhaps that is a function, for the future, of our Associ- 
ation?] Such symbols, in the reviewer’s opinion, should be extended to in- 
clude one-digit symbols for publishing coded original data which would re- 
duce the publishing costs to such a point that graduate colleges might re- 
quire publication of original data in all dissertations. This practice would 
facilitate checking, make the author more-than-usually-responsible for bis 
work, allow reworking by alternative methods, and permit a newly dis- 
covered formula to be applied quickly to established data with known con* 
stants for comparisons of efficiency or of methods. The authors of the pres- 
ent volume have gone but little into the possibilities of such “general pur- 
pose” tables but rather have devoted most of their space to derived or 
“special purpose” tables. 
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The reviewer ventures to predict that, stimulated by the appearance of 
this volume, the topic of standardization of tables will be expanded in the 
near future. The fact is that statistics is a language and as such has a psy- 
chology as well as a mathematics. It is an artificial languge and would be 
more than usually amenable to useful standardization by appointed rep- 
resentatives of the practicing profession. 

This little text will be a friend in need for the student writing his first 
research report; and it will be w'orth a reading by all who make tables. 
Until such time as the Association gives attention to the matter of standardi- 
zation of table-making practices, as has the engineering fraternity in the 
matter of graphic representation, it will take its rightful place in the re- 
search student’s three-foot shelf of practical reference works. 

Herbert A. Toops 

The Ohio State University 

Middletown in Transition^ A Study in Cultural Conflicts, by Robert S. Lynd 

and Helen Merrell Lynd. New York: Harcourt, Brace and Company. 

1937. xviii, 604 pp. $5.00. 

It would be gratuitous to enter into an extended discussion of the contents 
of a w'ork following the same general plan and subject matter as its well- 
known predecessor of 10 years ago. SuflSce it is to say that this is a re-survey 
of the same middle-western city covered by the same authors’ previous 
volume. As such, tlie present volume covers the period of the depression 
and gives an illuminating account of its impact upon various aspects of the 
community’s life. Its favorable reception is not only a recognition of its 
excellence as a monograph in contemporary anthropology but is also a 
sort of index to the present stage of development of sociology. This stage 
(as represented by this volume and its predeces.sor) is far beyond that of 
the sociological novel, and the literature of muckraking, moralizing, and 
reform. On the other hand, sociologists have not yet become generally con- 
cerned with the problem of generalizing illuminating incidents, anecdotes, 
and case studies into a system of principle.s or laws accompanied by the 
more careful reservations and restrictions as to the conditions under w’hich 
stated sequences and correlations may be exjwcted to occur and the degree 
of probability of their occurrence under these conditions. Signs of the transi- 
tion tow’ard this latter stage are, how'ever, apparent in the volume under 
review as contrasted, for example, with its predecessor. Thus, there is, if 
my impressions are correct, in the present volume, much more attention to 
the problems of sampling, the quantitative corroboration of impressions, 
and a constant recognition of jmssible distortions resulting from the methods 
employed. At the same time it retains the literary flavor, the rounded pic- 
ture, and the “life* and “reality,” as wre fondly designate those character- 
istics which correspond to our sociological stereotypes. 

The above classification of the volume in the series of stages through 
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which the social sciences are likely to pass is in no sense a reflection upon 
the quality of this volume or upon the superlative competence of the 
authors. Numerous imitations have appeared on the market since the sue* 
cess of the first Middletown^ but the Lynds easily retain their lead in the 
present volume. Middletown in Transition will doubtless remain as a classic 
of its type. Nor is the value of this type of sociological literature to be mini* 
mised. It has a vast influence in gradually habituating students, not to 
mention the public, to the idea of taking a relatively objective view of the 
community and the social order in general. This is a very important func- 
tion. It provides, furthermore, a wealth of hypotheses for testing by the 
more rigorous scientific techniques. What could be more valuable, for ex- 
ample, in the construction of an attitude test designed to determine the 
actual frequency and intensity of the beliefs constituting ^The Middletown 
Spirit’’ (Chapter XII), than the list of more than a hundred of such "values” 
sensed by the authors from "the press, and the civic clubs, and in the folk 
talk in the streets and about the family dinner table”? The perspicacity of 
the artist in sensing and suggesting such hypotheses, sequences, and in- 
terrelations as are suggested on every page of this book will always be an 
important part of the scientific quest. In addition to these scientific values 
of this volume, there is, of course, its great practical and historical sig- 
nificance as a document, a portrayal of contemporary life, and an exposi- 
tion of the latter’s incongruities, their costs and their compensations in 
terms highly meaningful to the nontechnical reader. Such contents, as- 
sembled and presented with the competence here to be found, demonstrate 
again the outstanding talent of the authors in this field. Finally, the at- 
tention of statisticians may be called to the three statistical appendices on 
(1) population, (2) banking data in boom and depression, and (3) 51 miscel- 
laneous tables on a great variety of economic and sociological topics. There 
is an excellent index. 

George A. Lundbero 

Bennington College 

Can Delinquency be Measured? by Sophia Moses Robison. New York: 

Columbia University Press. Publbhed for the Welfare Council of New 

York City. With a Foreword by Professor R. M. Mclver. 1936. xxvi, 277 

pp. $3.00. 

One of the fundamental problems of the methodology of the social sciences 
is the definition of terms used. Sometimes these terms are designations of 
things described or counted; again they are units of measurement. In this 
painstakingly critical study, Mrs. Robison attacks a problem that has too 
long gone uninvestigated, namely, the unit of measurement in juvenile 
delinquency. 

Practically all the studies of delinquency that have involved a measure- 
ment of its amount have relied on one definition of a delinquent or of a 
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delinquency, namely, that which implies official contact with a court han- 
dling juveniles brought in for being delinquent. The definition of delinquency 
in practically all the states is so broad that it includes not only the crimes 
with which adults might be charged but also many acts that are not in the 
criminal code. In this respect it differs sharply from the definitions of crimes, 
which are exceedingly explicit and very exactly construed by the courts. 
This vagueness of definition is, then, an underl 3 dng weakness in the use of 
the term “delinquency.” The core of the present inquiry is not this vague- 
ness, however, but it is the inadequacy of the official recognition by a court 
as a definition of a delinquent or a delinquency. 

The inadequacy of court recognition has long been knowm and discussed 
in crime statistics. Although many European countries have based their 
indexes of crime upon the number of persons charged, or of cases begun in 
the courts, there is general agreement now that these are faulty measures 
of crime. Today we look to the reports of crimes known to the police for a 
more sensitive index than that of cases in the courts. We are well aware of 
the inadequacy of even these sources, for many crimes are not reported at 
all and some of those reported never occurred. We assume — for w'ant of 
more certain information — that about the same proportion of all crimes will 
be know'n to the police from time to time and from place to place. The lat- 
ter phase of the assumption is perhaps the weaker of the two. Both depend 
on a further premise of honesty and industry by the police in the reporting 
procedure. It has been pointed out that court statistics, because of their 
foundation on public records, have a superior validity as sources. In some 
res{)ect8 this point may lie true, but there are so many slips ^twixt the com- 
mission of the crime and its appearance on a court docket that this su- 
lieriority is more apparent than real. 

Like many other good pieces of critical w*ork,"this is an attack on a posi- 
tion of great resjiectability in the field. The ecological studies of Shaw and 
his co-w'orkers in Chicago and other American cities have attracted much 
interest and approval. Briefly their position is this. Certain areas of Ameri- 
can cities are in a state of deterioration. The forces of city growiih produce 
this effect, through the crow'ding and proximity of the central business 
section, through the movement of the population outw-ard in proportion to 
its income, and through the rapid physical decay of housing. Specifically, 
a deteriorated area is near the business and manufacturing centers, has 
speculatively high land values with no immediate commercial use for the 
land, the absentee owners of which allow the houses to run dowm. Such 
areas are inhabited by the poorest elements of the community, usually im- 
migrants, some from Europe and others from the South of the United States. 
Successive immigrant groups pass through these areas on their way up the 
economic ladder. But the area remains, and its pernicious effects are felt in 
each of these waves of immigrants. 

Shaw found that there was a definite falling off in delinquency rates as 
one progressed from the center to the periphery of Chicago. The evidence 
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seems not so strong for other cities, although some fundamental similarities 
were found there also. For Chicago this tendency is found to hold for tru- 
ancy and adult crime as well. 

Mrs. Robison points out the following characteristics of these (and several 
other) studies: 

1. Only apprehended delinquents are counted. 

2. There is insufficient subclassihcation of delinquents by age, sex, and 
types of delinquency. 

3. No question is raised as to the "fundamental appropriateness of a 
geographical rate, though there is some consideration of the size of 
the geographical area.” 

She raises the following questions : 

1. What is the real relationship between the amount of apprehended and 
unapprehended delinquency? Can this relationship be measured? 

2. Are there constant factors which influence the official registration of 
delinquent behavior? 

To answer these questions she conducted an analysis of these series of 
cases of the calendar year 1930: 

Series A: 10,374 delinquents, of whom 7,090 were known to the Chil- 
dren's Court, 2,116 to official agencies other than Children's Court, 
828 to unofficial agencies, and 340 to mental hygiene clinics. For all of 
these it was the first contact with the agency. 

Series B: 3,132 carried over from a previous year, classified as in Series 
A by type of agency. 

Series C: 3,668 truants, children known either to the Bureau of Attend- 
ance, or to other agencies, or to both. 

The conclusions which the author reaches may be classified as follows: 

The recognition of the behavior of children as delinquent will be deter- 
mined to a considerable degree by group attitudes and customs. A more ac- 
curate description of the particular type of behavior is therefore necessary. 

"Court figures in New York City neither measure the extent of juvenile 
delinquent behavior, nor do they represent necessarily the more serious types 
of anti-social conduct.” Moreover, different areas show variations in report- 
ing delinquent behavior, depending frequently on police activity, activity 
of unofficial agencies, and the abundance or lack of facilities for the care of 
children of a particular race or religious affiliation. 

Differences appear with regard to sex and age. Fewer girls and fewer 
children under 10 appear in the court than in the unofficial agencies. Negro 
children appear almost exclusively in the Children’s Court and other of- 
ficial agencies. New York City has roughly equal proportions of Catholics, 
Protestants, and Jews. In the court figures there are roughly seven Catholic 
children to one Protestant, and three Catholics to one Jew. In the total 
count the Catholic-Protestant ratio remains the same (seven to one) but the 
Catholic-Jewish ratio falls to two and one-half to one. Religious categories 
however, are not homogeneous, Irish (Catholic) children furnish less than 
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their proportion of delinquency and Italian (also Catholic) children furnish 
more when compared with their proportions in the child population. Again, 
children of immigrant parents show different proportions of delinquency: 
both Italians and Russian Jews have this handicap, but the Italians make 
a far worse adjustment. 

As for the precipitating question of this study, the feasibility of area 
studies of delinquents, the author summarized her findings as follows: 

The fraction which becomes a rate has as its numerator the number of 
delinquents and as its denominator the number of children “at risk,” i.e., 
of the appropriate ages in the given area. If the definition of delinquency 
is that of official recognition, the numerator has different meanings as one 
passes from one area to another, from one race to another, from one cultural 
group to another. The denominator is directly related to the size of the area. 
If the area is too small, the rate is unreliable when subjected to the usual 
tests. If the area is large, then the rate ceases to have any significance be- 
cause of the heterogeneity of the population base. Furthermore, recent 
studies of the methodology of geographical rates throw grave doubt on the 
applicability of the mathematical tests to the rate based on an area popula- 
tion. 

Finally, the author finds no evidence in New York City of the concentric 
pattern of delinquency found by Shaw in Chicago. This difference has topo- 
graphic and historical reasons. It throws doubt on the universality of at 
least certain of the Chicago author’s generalizations. 

The reviewer must add a note of approval for the skill \rith which the 
statistical analysis in this study has been carried out. It seems at every point 
to leave no hole in the armor of reasoning. The author lays no claim to 
having made any great contribution to the inquiry as to causes of delin- 
quency. She has, however, put up a sign on this road of investigation: “Road 
under repair. Travel at your own risk!” 

C. E. Gehlke 

Western Reserve University 


Child WorkerB tn America, by Katherine D. Lumpkin and Dorothy W. 

Douglas. New York: Robert M. McBride & Company. 1937. Appendix, 

292 pp. »3.50. 

Intensive investigation of several hundred family histories of child labor 
e.xperience underlie the authors’ approach to this study. The book, there- 
fore, goes beyond the confines of the census statistics of child vrorkers and 
studies them in their family and class surroundings. This is why the authors 
can and do so convincingly demonstrate that coupled with the economic 
exploitation of minors goes much of their deprivation of educational and 
physical development. 

In the South, the relatively larger proportion of child workers come from 
Negro homes and from the homes of tenant families both Negro and White. 
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Everywhere, in the North and the South, they come from the homes of the 
poorest working class families. It is a characteristic of child labor through- 
out that the very exploitation of the child workers makes possible the ex- 
ploitation of the parents and elder brothers and sisters. In times of mass 
unemployment, the adults in the family lose their jobs first. During the 3 
years 1929-31, in the group studied by the authors, M per cent of the fathers 
suffered the experience of unemployment; 40 per cent of their sons and 
daughters 20 years of age and over; but only 25 per cent of the members 
of the families ages 16 to 20. 

No special group of employers is guilty of the economic exploitation of 
children. Child labor is employed because it is cheaper, and any and all 
business will employ child labor if and whenever it can be successfully 
substituted for adult labor. "The matter boils down to this,” the authors 
state, "when businesses consider the labor of children to be not only cheap, 
but sufficiently productive to be profitable, children are hired.” "Primarily,” 
they add in another connection, "children are forced onto the labor market 
by the condition of poverty and the threat of economic insecurity which is 
the common every-day experience of the American working class.” 

What to do about it? The history of regulation of child labor is a record 
of dismal failure. The opposition to reform has been too strong. Arrayed 
against the abolition or even effective regulation of child labor are all the 
business interests that profit by the labor of minor children. Supporting 
these business interests are a front of righteous dignitaries of church and 
culture. 

President Nicholas Murray Butler opposed the Child Labor Amendment 
because, under it. Congress would "take over the control of the nation’s 
children ...” Said a Cardinal of the Catholic Church: "The Amendment 
now drawn is a long step in the direction of the nationalization of children 
which is the great desire of extreme socialists and bolshevists. . . ” 

New forces must, therefore, assume the struggle for the control and regu- 
lation of child labor, the authors contend. These must come from organized 
labor, having the support of the large middle class of small business men, 
farmers, and professional workers, and the struggle must be waged both on 
the economic and the political fronts. The authors do not delude themselves 
into thinking that child labor under the present system of business economics 
can be abolished. So long as business dictates the political and economic 
policies of the country, and so long as business profits from child labor, its 
complete abolition is unattainable, they maintain. Still, a great deal can 
be done by way of alleviating its most fiagrant abuses. The authors propose 
three steps as requisite to such regulation and control: 

1. Federal legislation applying to all occupations, industrial as well as 
agricultural, domestic as well as street trades. This requirement is self- 
evident in the face of the inadequacies and ineffectual enforcement of state 
legislation. 
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2. Universal compulsory education of adequate standards, Federally 
supported to insure enforcement. 

3. A system of social insurance to protect wage-earning families against 
the loss of income occasioned by unemployment, sickness, accident, ma- 
ternity, widowhood, and old age. The system of social insurance must be 
adequate "to create a bottom below which living standards are not allowed 
to fall, so that the wages of the children who usually try to find work are 
unnecessary. . . ” 

Joseph M. Gillman 

Washington, D. C. 

Twins: A Study of Heredity and Environment^ by H. H. Newman, F, N. Free- 
man, and K. J. Holzinger. Chicago: The University of Chicago Press. 

1937. xvi, 369 pp. $4.00. 

For 10 years the authors have collected information on twins, and here 
they present the results of their investigation. This had for its main purpose 
“to secure evidence on the extent to which the characteristics of human 
beings, especially their ability and behaviour, are determined by their 
genetic constitution and the extent to which these characteristics are in- 
fluenced by the conditions of the environment.” Two series of cases consti- 
tute the material: a group of 100 pairs of twins reared together and a group 
of 19 pairs of identical twins who were brought up in different households. 

The first series of cases was selected to include 50 pairs of identical and 
50 pairs of fraternal twins, classified as such chiefly on the basis of simi- 
larity in palm and finger prints; physical appearance; color of hair, eyes, 
and skin; and in shape of teeth. The authors believe that this method of 
classification is more reliable than that based on the histologic study of 
chorions. It should be noted, however, that owing to the method employed 
there is no evidence that ail the twins called identical are actually monozy- 
gotic. The differences between the two members of identical-twins pairs 
and of fraternal-twins pairs have been conipared with respect to physical 
measurements: stature, weight, head length and breadth, and cephalic in- 
dex, and to the results of psychological tests: Binet, Otis, Stanford Achieve- 
ment, Downey, and Woodworth-Mathews. From the comparisons it ap- 
pears that between twins classified as identical there is a high degree of 
resemblance in physique, much more than that found l>etween twins of the 
fraternal group. These are, for certain dimensions, no more alike than ordi- 
nary sibs of the same sex. The degree of resemblance between twins classi- 
fied as identical is not striking relative to their responses to tests of general 
ability, achievement, and personality or temperament; in a good number of 
cases identical twins appear to be as different as fraternal twins. It is in- 
ferred from these findings that mental traits, especially ^rsonality, are 
more influenced by environmental conditions than are physical traits. This 
conclusion may be entirely correct, but it cannot be accepted at face value 
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without corroboration because, it must be remembered, physical appear- 
ance was one of the principal criteria used in the classification of the twins. 

The case histories of 19 pairs of identical twins who were reared in dif- 
ferent households and who lived apart for a period of time varying from 13 
to 34 years are presented in detail together with the results of physical 
measurements and psychological tests. It is found that in stature and head 
measurements, separated twins differ no more than identical twins reared 
together. In weight, intelligence, and school achievement, separated identi- 
cal twins differ as much as fraternal twins. Moreover, there seems to be a 
high degree of correlation between differences in these characteristics and 
differences in environment. 

The essential facts uncovered by the analysis of this mass of material 
appear to be that such characters as stature and head measurements are 
less susceptible, whereas weight and certain mental traits are more suscep- 
tible to environmental conditions. These facts are not sufficient to permit 
any broad generalizations, and the authors conclude that probably the 
main contribution of their investigation has been to indicate that the study 
of the relative influence of heredity and environment is far more complex 
than generally realized. It might be added that the complexities of the prob- 
lem have been increased by the method of classification employed, as has 
been noted, and by the fact that psychological tests have at best a limited 
value as a measure of intelligence and other mental traits. 

In a review limited to noting the essential findings, adequate justice can- 
not be done to this book, which represents one of the most complete and 
extensive works on the subject. The authors have critically reviewed the 
literature and discuss fully other aspects of this problem such, for example, 
as the probable significance of differences in handwriting. Of particular 
interest for the statistician are the methods employed in the analysis of dif- 
ferences between twins. Correlation and variance techniques have been 
utilized, and the comparisons of the results are instructive. 

Antonio Ciocco 

The Johns Hopkins University 

Principles of Medical Statistics^ by A. Bradford Hill. London: The Lancet 

Ltd. 1937. vii, 171 pp. 6/-. 

Followers of medical journals have noted the growth in the proportion 
of articles which are quantitative in character and have seen the need of 
medical workers for training in methods for handling such data. The editor 
of The Lancet^ recognizing this need, last year invited Dr. A Bradford Hill, 
Reader in Epidemiology and Vital Statistics in the University of London, 
to prepare a series of simple articles on the statistical methods most useful 
in the medical field. These articles proved to be so valuable that The Lancet 
has now reissued them in book form. 

The task which Dr. Hill undertook is not an easy one, for he attempts 
not only to set forth certain procedures with sufficient clarity so that the 
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nonmathematical reader will be equipped to apply them but also to show 
why they are needed and the philosophy underl 3 ring their development. It 
is gratifying to report that he succeeds admirably in this attempt. His 
success is largely due to the fact that he employs a wealth of medical illus- 
trations and gives his explanations in terms of these examples rather than 
in mathematical language. The real strength of the book comes, however, 
from the interpretative discussion of results and emphasis on the logical 
principles basic in the reasoning. 

The procedures selected for presentation have wisely been limited to a 
small number, yet they are sufficient for the great majority of problems en- 
countered by the medical man. They include the tabulation of raw data 
into a frequency distribution; the calculation of mean, standard deviation, 
and correlation coefficient; sampling tests concerned with these constants, 
with percentages, and with frequency distributions; and analysis of survi- 
val after treatment in terms of life table procedure. 

The discussion of these topics is enriched throughout by comments on 
aims, pitfalls, and interpretation in statistical treatment, but these con- 
siderations are not limited to the explanation of specific methods. They are 
further amplified in the first two chapters on aim of the statistical method, 
and selection, and in the last four chapters on fallacies and difficulties, and 
general summary. In these chapters, as in the intervening chapters on 
metluid, the medical man is treated, not to abstractions, but to a discussion 
of the concrete problems which he meets in quantitative studies. 

There are three pages of definitions of terms and an adequate index at 
the end of the book. 

One exception to the characteristic clarity of presentation occurs in the 
discussion of significance of difference of two percentages, wdiere two alter- 
native lines of reasoning are suggested (p. 74). The second alternative is 
confu.sed in statement so that the question as to exactly what hypothesis 
is being tested is quite obscure. This alternative is mentioned but not 
clearly restated in the treatment of the difference between means. 

For any |>erson proposing to do work in quantitative biology and un- 
trained in statistical methods, this book will furnish an excellent introduc- 
tion to the reasoning involved in drawing sound conclusions, and it is a 
book that every medical man should absorb w’ho is either a contributor to 
or a critical reader of the present-day medical journals. 

Low'^ell J. Reed 

School of Hygiene and Public Health 

The Johns Hopkins University 

Physicians and Medical Care by Esther Lucile Brown. New York: Russell 
Sage Foundation. 1937. 202 pp. 75 cents. 

It is a pleasure to greet the appearance of a layman's book on medical 
education and medical economics which can be recommended widely. Much 
is being published which pretends to be objective and authentic but which 
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is^ in reality, merely the outpouring from propaganda groups. The non* 
expert in the field must be cautious and wary. Miss Brown is to be congratu- 
lated; she has run the gamut of the origins and evolution of medicine in 
the United States soundly and has managed to combine this with a discus- 
sion of current problems which is forthright and courageous as well as ac- 
curate and restrained. The continuity of the past with the present and with 
the future is subtly effected through the simple device of presenting 202 
pages of text without breakdown into chapters. The sweep of the discussion 
is broad, and the pace is rapid. Diligence and skill have combined to produce 
a product which is wheat without chaff. 

The origins of American medicine are very humble. It is apparent from 
this small volume that the problem of the nineteenth century was to devise 
means whereby physicians might be more adequately trained and the medi- 
cal sciences developed to the point where they would provide a sound foun- 
dation on which the practice of medicine could be built. The degree of suc- 
cess with which this dual problem has been solved is little short of phe- 
nomenal. 

Medicine is only an aspect of the general civilization of a country. This 
point is well illustrated for the nineteenth century in the United States by 
a passage, quoted by Miss Brown from President Charles W. Eliot. The 
young President of Har\'ard University was proposing moves in the interest 
of raising the standards of the Harvard Medical School. The head of the 
School was so greatly disturbed by the recommended changes that he de- 
clared the President was about to wreck it and that it would cease to exist 
in a year or two if such revolutionary reconstruction were allowed. "He 
actually proposed,’’ said this professor, "to have written examinations for 
the degree of Doctor of Medicine. I had to tell him that he knew nothing 
about the quality of Harvard medical students. More than half of them can 
barely write. Of course they can’t pass w^ritten examinations.” 

Contrast the situation which this quotation reveals a-ith what is now re- 
quired in medical training. One may feel justly proud of the heights through 
which medicine, assisted by the onward sweep of social evolution, has lifted 
itself by its bootstraps. It may not yet be said that all or even many of the 
fundamental problems in medical education and training have been 
"solved.” "Solution” is dynamic and not static. Certainly, whoever may in- 
cline to be overly enthusiastic will have his spirit dampened when he con- 
siders the problems of specialization and its control with which medicine 
still finds itself confronted. Yet the past casts a shadow before, and a back- 
ward look gives encouragement. The march of events, their trends, their 
courses are well staked out in this little volume. 

Changes in the number of medical students and graduates and changes 
in the number of physicians engaged in medical practice are here clearly 
shown to be related not only to trends in educational standards but also 
to the strivings for professional^status. The distribution of physicians is 
related not only to these figures but also to the basic economic requirement 
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that even a physician must earn a living. Where there is poverty or limited 
purchasing power^ there the medical equipment of society (hospitals and 
other facilities, as well as physicians) is often deficient; where there is 
wealth and purchasing power for medical service, as well as for other serv- 
ices or for material things, there is often an excessive equipment for medi- 
cal care. Where the need for service is greatest, its deficiencies are also com- 
monly greatest. These anomalies need correction, but the adjustments must 
be made carefully and skillfully, with due regard for the relations of excess 
or deficiency to trite need as distinguished from current effective demand. 

New forms of medical service fall into two broad classes: those con- 
cerned with new methods of furnishing service; those concerned with new 
arrangements to pay for it. Despite the long history behind many of these 
80*callcd new schemes, and despite their wide variety and the multiplicity 
of their accomplishments, they deal with only a fraction of the social need. 
But they are the experiments, and their successes and their failures wdll help 
to mark the paths along which larger undertakings w'ill go. Miss Brown 
presents them for the reader in brief compass and with measured weight. 

In her last section, under the title "Adequate Medical Care for All the 
People,” Miss Browm has wisely discussed the history and status quo of 
health insurance and of state medicine. She does not, however, fall into 
the error — now widespread and common — of presenting these as mutually 
exclusive alternatives. To the contrary, her discussion makes as clear as 
may be, what is seen by ail who arc not blind to realities, namely, that 
health insurance and state medicine are mutually complementary and not 
mutually exclusive alternatives. 

The following passages from the concluding pages deserv'e direct quo- 
tation : 

If the problem of the nineteenth century was that of the initiation of better 
medical schools and of concentration upon the basic sciences, the problem 
of the twentieth century is that of devising ways and means whereby adequate 
care can be provided for the entire population and physicians compensated 
fairly for the service rendered. This is primarily an economic problem, in 
which both physicians and society are involved, for both have much at stake. 
It matters little how excellent professional preparation may be, if the physi- 
cian finds himself unable to render adequate care because of the persistence 
of outworn methods of delivering service or because of the inability of pa- 
tients to pay for needed attention. From the point of view of society, it 
makes slight difference how many physicians there may be, if large parts of 
the population have not been taught to consult them and if plans have not 
been put into operation whereby the cost for those persons in the low-income 
groups can be so financed that they may have suflScient medical care. 

Various experiments, such as those in the field of voluntary health insur- 
ance that have already been recorded, look toward a partial solution of a 
pressing need. Studies of compulsory health insurance and extension of state- 
supported medical services point to other ways of making care more widely 
available. It is evident that thinking has shifted in the direction of the needs 
of the masses, and the demands of society become increasingly more exigent. 
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Regardless of the attitude of those physicians and medical societies who 
would preserve the status quo, there are a great many individual physicians, 
members of the health services, and lay persons concerned with questions of 
health who believe that change is imminent, and that only through change 
can there be progress. 

On the last point, there is ample verification in the documented study, 
American Medicine: Expert Testimony Out of Courts published by the 
American Foundation since the appearance of Miss Brown’s book. 

Finally, one word more. Though the casual reader may not recognize it, 
this little book required delicacy in preparation and courage in publication. 
In addition, however, it required courage from the sponsor. The subjects 
are controversial, and missteps are costly. All who will read it will feel an 
obligation and a debt to The Russell Sage Foundation under whose auspices 
it was prepared and published. 

I. S. Falk 

Washington, D. C. 

Cost of Government in the United States 1984-1936, by Lewis H. Kimmel. 
New York: National Industrial Conference Board, Inc. N.I.C.B. Studies 
Number 235. May 1937. xiii, 137 pp. $3.50. 

This is the twelfth volume of the National Industrial Conference Board’s 
series presenting data of the cost of government in the United States. For 
state and local governments the only comprehensive figures are those com- 
piled by the United States Bureau of the Census once in every 10 years. 
The task of the National Industrial Conference Board, therefore, has been 
first to collect such data as are available and, by means of carefully com- 
piled estimates, some of them based upon data obtained by questionnaires 
and other correspondence, to supply annual totals. Secondly, it has been to 
bring together these figures of state and local units and the data for the 
Federal Government. The task obviously involves much labor, and the 
National Industrial Conference Board is to be commended for making this 
convenient summary available currently to the public. The material is pre- 
sented in 52 tables and 9 charts with appropriate textual comments, the 
present volume running to 137 pages in all — an extremely compact presenta- 
tion for such a body of facts. 

In view of the problem of Federal finances, particular altention is given 
to this subject in the present volume, the discussion going somewhat be- 
yond the textual summary of the data to which most of the comment in 
the book is confined. In addition to the discussion of Federal finance in 
conjunction with expenditures and taxation of the other governmental 
units, a separate brief chapter is devoted to the Federal deficit. Expendi- 
tures, receipts, and the resulting deficit are presented through the fiscal 
year 1936, and these figures are followed by a brief discussion of the budgets 
for the two following fiscal years. The very large deficit for 1936, amounting 
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to 4-i billion dollars, was attributable, to the extent of 1-} billion dollars, 
to payments under the Adjusted Compensation Payment Act. Aside from 
this item, the highest deficit appeared in 1934 (3.6 billion dollars); the 1935 
deficit amounted to 2.9 billions. In commenting upon the budgets for 1937 
and 1938, the author points out that the estimates of future expenditures 
depend upon assumptions which may or may not be fulfilled. In connection 
with the resulting growth in the Federal debt the text brings forward briefly 
the main problems involved: the persistence of the upward trend; the ex- 
tent to which Federal obligations have found their way into the banking 
system; the necessity of recurrent refunding operations of considerable 
size; and the question of the absorption of the debt into the social security 
funds if the reserve system established for these funds is carried out as now 
provided in the law. 

The figures compiled by the Board for local indebtedness make possible 
comparison with Federal indebtedness. In 1922, when Federal indebtedness 
stood at 23 billion dollars, the state and local figures totaled 10 billion 
dollars. Up to 1930 the expansion of the latter indebtedness more than offset 
the reduction effected by the Federal Government, so that the total stood 
at 34 billion dollars, with a slightly higher figure for states and localities 
than for the United States (18 billion dollars against 16 billion dollars). 
From 1934 through 1936, while Federal indebtedness was increasing to 
over 33-i billion dollars, state and local indebtedness likewise rose, reach- 
ing about 20 billion dollars; the total for the two was thus about 53-} billion 
dollars. 

Comparison of the amounts of indebtedness in this country is made with 
the debts of Great Britain, Germany, and France, with due warning that 
the figures are not to be considered strictly comparable. In sharp contrast 
with the expansion in the United States debt from 1930-1936, which 
amounted to 56 per cent, the British debt rose only 6 per cent but was still 
considerably heavier per capita, amounting to approximately $1,000 a per- 
son, on the basis of $5 pounds, as against $416 in the United States. In- 
debtedness in Germany and France has shown smaller increases than in the 
United States. The figures indicate that the known debt was much smaller 
in Germany than in the United States, whereas the French debt was “closer 
to that of the United States than are the debts of the United Kingdom and 
Germany.” 

Second in the public interest only to the foregoing general considerations 
is the question of the extent to which the Federal Government has taken 
upon itself the relief burden during the years of depression and recovery. 
Figures taken from the Federal Emergency Relief Administration show 
totals rising from 793 million dollars in 1933 to 1,827 million dollars in 
1935. Of these sums the Federal Government supplied 61 per cent in 1933, 
72 per cent in 1934, and 74 per cent in 1935. The extent to which the Federal 
Government has become the agency of relief is indicated even more clearly 
by the fact that in three sections of the country — the South Atlantic states. 
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the East South Central states, and the West South Central states — ^it fur- 
nished over 90 per cent of the total in 1935. Only in the New England 
states was the percentage less than 60; only this section and the Middle 
Atlantic states show percentages below the average for the country (74 
per cent). 

The more general comparisons between Federal and state and local opera- 
tions are also of interest and importance. The figures show that the decade 
of the twenties when Federal expenditures were increased little, was, never- 
theless, a period of large expansion because of the rise in the amount spent 
by the state and local governments. The annual total increased from 9 bil- 
lion dollars in 1923 to 12 billion dollars in 1930. By 1935 (the last year for 
which comprehensive expenditure figures are given) the aggregate had risen 
to 15 billion dollars as the result of increased Federal expenditure. The lat- 
ter, which had formed 35 per cent of the total in 1923 and dropped to 27 
per cent in 1930, formed 46 per cent of the total in 1935. The general record 
of tax collections is not greatly unlike that of expenditures. Comparing the 
years 1930 and 1935 we find Federal tax collections exceeding the 1930 fig- 
ure by about 80 million dollars and state tax collections by 95 million dollars, 
whereas local taxes were 722 million dollars lower. The total for 1935, 9.7 
billion dollars, was approximately 550 million dollars less than in 1930. 
Nontax receipts were estimated at 2 billion dollars for all governments in 
1935. 

Some judgment of the weight of the tax burden is possible by a compari- 
son of the Conference Board's figures with national income. Tax collections 
in 1923 amounted to 11 per cent of such income and those in 1930 to 14.2 
per cent. By 1935 the percentage had increased to 17.7, the last figured 
against the national income of 55 billion dollars. Whether national income 
has kept step with the increase in taxation since that year remains to be 
seen. Another method of judging weight of taxes in the United States is 
through comparison with those in the United Kingdom, France, and Ger- 
many. There is obviously difficulty in making direct comparisons on a per 
capita or income basis. The National Industrial Conference Board has pre- 
sented the material in the form of a chart showing tax collections in these 
three countries since 1930. This shows graphically the fact that British 
taxes have been maintained throughout the depression, in 1935 standing 6 
per cent above 1930. The United States, France, and Ger^iany show sharp 
declines in the intervening years, but it is noteworthy that the 1935 tax 
collections in the United States were within 5 per cent of the 1930 figure and 
in Germany within 7 per cent of that figure. 

The contribution of the National Industrial Conference Board volume 
consists in supplying data upon which some appraisal of the cost of our 
government activities is possible, and in bringing together information upon 
all government bodies so that the water-tight compartments into which 
thought on governmental finance tends to fall are broken down. Most sta- 
tistical critics will probably find the explanation of methods given in 
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the appendix unsatisfactory for their purposes; it was, perhaps, not de- 
signed to meet such needs. The chief difficulty lies in the fact that the infor- 
mation given does not make possible a mathematical statement regarding 
the importance of the estimated portion of the figures. Presumably this 
portion is greater in the most recent years reported than in the earlier years, 
and, also presumably, it is not sufficiently important to impair the validity 
of the most recent figures, but there is little in the present description of 
methods which would enable the reader to form a mathematical judgment 
on these points. 

Joseph B. Hubbard 

Harvard Business School 


Facing the Tax Prohlem, A survey of Taxation in the United States and a 

Program for the Future. New York: Prepared under the Auspices of the 

Committee on Taxation of the Twentieth Century Fund, Inc. 1937. xxiii, 

606 pp. $3.00. 

This volume was prepared under the auspices of a Committee on Taxa- 
tion of the Twentieth Century Fund. The research work was carried on 
under the direction of Professor Carl Shoup (Columbia), research director, 
and two associate directors, Professor Roy Blough (Cincinnati) and Pro- 
fessor Mabel Newcomer (Vassar), who were assisted by a staff of 17 mem- 
bers. 

The book aims to describe the taxation system now existing in the United 
States including state and local taxes as well as Federal taxes. It goes fur- 
ther and not only presents a valuable critique of these various taxes indi- 
vidually and as a whole (summing this up in 102 conclusions) but makes 
specific recommendations as to what should be done to improve them. There 
are two sets of recommendations: first, the directors of the survey present 
50; and, then, the Committee on Taxation of the Twentieth Century Fund 
make some 35 recommendations covering a much more limited area than 
that covered by the directors. A considerable number of the recommenda- 
tions of the Committee coincide with those made by the directors, but the 
Committee adds some of its own and in its report presents some interesting 
material not found in the survey. 

There are some places in the study in which statements are made without 
enough of the material upon which they were based being presented. In 
most of these cases, however, reference is made to another volume, “Studies 
in Current Tax Problems,^ which is to be a companion study of the one 
under consideration and which will undoubtedly supply this material. 

The weakest portion of this study, in the judgment of the reviewer, is the 
chapter dealing with the distribution of the tax burden. The writer of this 
chapter recognizes the difficulties of this problem and qualifies the results. 
The reviewer in no way wishes to criticize the work of this writer but merely 
expresses his opinion that so many assumptions must of necessity be made 
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in working on this problem that any conclusions reached cannot be relied 
upon to any great degree. 

The study is most excellently organized and unusually well annotated, 
as might be implied from the fact that there are 72 pages of notes. There is 
also a good bibliography. The volume is one of the most comprehensive 
works on taxation that has appeared and should be owned by every student 
of public finance and studied carefully by all who are interested in trying to 
make use of taxes as a means of social control or for any reason to change 
in any respect our present system of taxation. 

Henry F. Walradt 

Ohio State University 


How Shan Business Be Taxedt New York: Symposium conducted by the 
Tax Policy League, December 28-29, 1936, in Chicago, Illinois. 1937. 
vii, 175 pp. $2.50. 

This volume contains 12 papers presented in a conference conducted under 
the auspices of the Tax Policy League on the problem of business taxation. 
The treatment is limited in its scope, as there is no discussion either of the 
special taxes placed upon particular kinds of business or of the various forms 
of property, sales, and franchise taxes which affect business enterprise. Con- 
siderable space is devoted to theory underlying business taxation, and 
special attention is given to the discussion of the very timely subjects of the 
financing of social security and the taxation of undistributed profits. One 
of the best papers, in the opinion of the reviewer, discusses the question 
as to whether flat or graduated rates should be used in connection with 
business net income taxes, and the conclusion reached is in favor of a fiat 
rate. A very good, although not complete, bibliography of business taxation 
adds to the value of this very readable volume. 

Henry F. Walradt 

Ohio State University 
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